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(57)Abstract: 

PROBLEM TO BE SOLVED: To suitably display character information 
subordinate to a program, even when a program length is expanded or 
contracted. 

SOLUTION: A program-playing unit 100 in a program length regulating system 
has a data separator 203 for separating at least image data DPV a CC data 
separator 103 for separating CC data DPCC an image memory 104 for 
temporarily storing image data DPV a CC data memory 108 for temporarily 
storing CC data DPCC and a CPU 109 for making general control of the 
respective sections. The CPU 109 captures the CC data DPCC stored in the 
memory 108, inserts or deletes meaningless data into or from the CC data 



DPCC, in response to the insertion or deletion of images constituting image data 
stored in the memory 104, and outputs the data as new CC data DRCC. 
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CLAIMS 
[Claim(s)] 

[Claim 1] A data taking-in means to incorporate the above-mentioned program 
accompanying data on which the image data in the element material data which 
are the data processor which processes the program accompanying data which 
accompany a program, and constitute the above-mentioned program are 
overlapped, According to the image which constitutes the above-mentioned 
image data being inserted or deleted, meaningless data are inserted to the 
program accompanying data incorporated by the above-mentioned data 
taking-in means, or the above from the program accompanying data 
incorporated by the above-mentioned data taking-in means - the data processor 
characterized by having a data output means to delete meaningless data and to 
output as new program accompanying data. 

[Claim 2] the program accompanying data by which the above-mentioned data 
output means was incorporated by the above-mentioned data taking-in means — 



receiving - the 1st field and the 2nd field - both - the above - the program 
accompanying data which insert meaningless data or were incorporated by the 
above-mentioned data taking-in means to the 1st field and the 2nd field - both - 
the above - the data processor according to claim 1 characterized by deleting 
meaningless data. 

[Claim 3] the above-mentioned data output means does not mix the program 
accompanying data corresponding to the different field -- as - the above - the 
data processor according to claim 1 characterized by performing insertion or 
deletion of meaningless data. 

[Claim 4] the above-mentioned data output means — the above — the order 
relation of the 1st new field of program accompanying data and the 2nd new field 
does not differ from the order relation of the 1st field of the above-mentioned 
program accompanying data and the 2nd field in the above-mentioned element 
material data - as -- the above - the data processor according to claim 1 
characterized by performing insertion or deletion of meaningless data. 
[Claim 5] The above-mentioned data taking-in means is a data processor 
according to claim 1 characterized by matching with the above-mentioned 
program accompanying data, and incorporating current time information. 
[Claim 6] The above-mentioned data taking-in means is a data processor 
according to claim 5 characterized by making a storage means memorize the 



incorporated above-mentioned program accompanying data and the 
above-mentioned current time information. 

[Claim 7] It is the data processor according to claim 1 which the art demand 
information which shows by any insertion or deletion shall be performed for the 
image which constitutes the above-mentioned image data between a frame unit 
or a field unit, and which is information is given to the above-mentioned data 
output means, and is characterized by the above-mentioned data output means 
making a storage means memorize the above-mentioned art demand 
information. 

[Claim 8] It is the data processor according to claim 7 which the read-out 
initiation time information which shows the time of day which reads the 
above-mentioned program accompanying data incorporated by the 
above-mentioned data taking-in means to the above-mentioned data output 
means is given, and is characterized by the above-mentioned data output 
means making the above-mentioned storage means memorize the 
above-mentioned read-out initiation time information. 

[Claim 9] It is the data processor according to claim 8 which a steady frame 
pulse is given to the above-mentioned data output means, and is characterized 
by the above-mentioned data output means outputting the program 
accompanying data of the time of day corresponding to the above-mentioned 



read-out initiation time information based on the above-mentioned frame pulse. 
[Claim 10] the program accompanying data incorporated with the 
above-mentioned data taking-in means by the above-mentioned data-output 
means -- receiving -- the above — the insertion pulse or the deletion pulse which 
shows the purport which inserts or deletes meaningless data gives - having -- 
the above-mentioned data-output means - the above-mentioned insertion pulse 
or the above-mentioned deletion pulse - being based - the above - new 
program accompanying data - receiving -- the above - the data processor 
according to claim 9 characterized by to start the processing which inserts or 
deletes meaningless data. 

[Claim 11] The data taking-in process of incorporating the above-mentioned 
program accompanying data on which the image data in the element material 
data which process the program accompanying data which accompany a 
program, and which are the data-processing approach and constitute the 
above-mentioned program are overlapped, According to the image which 
constitutes the above-mentioned image data being inserted or deleted, 
meaningless data are inserted to the program accompanying data incorporated 
at the above-mentioned data taking-in process, or the above from the program 
accompanying data incorporated at the above-mentioned data taking-in process 
- the data-processing approach characterized by having the data output 



process which deletes meaningless data and is outputted as new program 
accompanying data. 

[Claim 12] the program accompanying data incorporated at the 
above-mentioned data taking-in process in the above-mentioned data output 
process - receiving - the 1st field and the 2nd field - both - the above » 
program accompanying data to the 1st field and the 2nd field where meaningless 
data were inserted or incorporated at the above-mentioned data taking-in 
process - both - the above - the data-processing approach according to claim 
11 characterized by deleting meaningless data. 

[Claim 13] at the above-mentioned data output process, the program 
accompanying data corresponding to the different field are not mixed - as - the 
above - the data-processing approach according to claim 1 1 characterized by 
performing insertion or deletion of meaningless data. 

[Claim 14] the above-mentioned data output process — the above -- the order 
relation of the 1st new field of program accompanying data and the 2nd new field 
does not differ from the order relation of the 1st field of the above-mentioned 
program accompanying data and the 2nd field in the above-mentioned element 
material data - as -- the above - the data-processing approach according to 
claim 1 1 characterized by performing insertion or deletion of meaningless data. 
[Claim 15] The data-processing approach according to claim 1 1 characterized by 



matching with the above-mentioned program accompanying data, and 
incorporating current time information at the above-mentioned data taking-in 
process. 

[Claim 16] The data-processing approach according to claim 15 characterized by 
the incorporated above-mentioned program accompanying data and the 
above-mentioned current time information being memorized by the storage 
means at the above-mentioned data taking-in process. 

[Claim 17] The data-processing approach according to claim 1 1 characterized by 
giving the art demand information which shows by any insertion or deletion shall 
be performed for the image which constitutes the above-mentioned image data 
from an above-mentioned data output process between a frame unit or a field 
unit, and which is information, and the above-mentioned art demand information 
being memorized by the storage means. 

[Claim 18] The data-processing approach according to claim 17 characterized by 
giving the read-out initiation time information which shows the time of day which 
reads the above-mentioned program accompanying data incorporated at the 
above-mentioned data taking-in process at the above-mentioned data output 
process, and the above-mentioned read-out initiation time information being 
memorized by the above-mentioned storage means. 

[Claim 19] The data-processing approach according to claim 18 characterized by 



giving a steady frame pulse at the above-mentioned data output process, and 
outputting the program accompanying data of the time of day corresponding to 
the above-mentioned read-out initiation time information based on the 
above-mentioned frame pulse. 

[Claim 20] the program accompanying data incorporated at the 
above-mentioned data taking-in process in the above-mentioned data-output 
process - receiving -- the above - the insertion pulse or the deletion pulse which 
shows the purport which inserts or deletes meaningless data gives -- having - 
the above-mentioned insertion pulse or the above-mentioned deletion pulse - 
being based ~ the above - new program accompanying data - receiving -- the 
above — the data-processing approach according to claim 19 characterized by to 
be started the processing which inserted or deletes meaningless data. 
[Claim 21] It is the program length expansion device which expands and 
contracts the program length of the element material data which constitute a 
program, and generates the material data after processing. An image data 
storage means to memorize the image data in the above-mentioned element 
material data reproduced and supplied from the predetermined record medium 
with the regenerative apparatus, According to the program length degree of 
shrinkage based on the program length of the above-mentioned element 
material data, and the program length of the above-mentioned material data 



after processing, the image which constitutes the above-mentioned image data 
from an above-mentioned image data storage means is piled up. Reading or by 
flying, reading and carrying out, and inserting or deleting A program length 
flexible processing means to expand and contract the program length of the 
above-mentioned element material data, and a data taking-in means to 
incorporate the program accompanying data which are superimposed by the 
above-mentioned image data and accompany the above-mentioned program, It 
responds to the image which constitutes the above-mentioned image data with 
the above-mentioned program length flexible processing means being inserted 
or deleted. Meaningless data are inserted to the program accompanying data 
incorporated by the above-mentioned data taking-in means, or the above from 
the program accompanying data incorporated by the above-mentioned data 
taking-in means - the program length expansion device characterized by having 
a data output means to delete meaningless data and to output as new program 
accompanying data. 

[Claim 22] the program accompanying data by which the above-mentioned data 
output means was incorporated by the above-mentioned data taking-in means — 
receiving — the 1st field and the 2nd field — both — the above — the program 
accompanying data which insert meaningless data or were incorporated by the 
above-mentioned data taking-in means to the 1st field and the 2nd field — both — 



the above the program length expansion device according to claim 21 
characterized by deleting meaningless data. 

[Claim 23] the above-mentioned data output means does not mix the program 
accompanying data corresponding to the different field — as — the above — the 
program length expansion device according to claim 21 characterized by 
performing insertion or deletion of meaningless data. 

[Claim 24] the above-mentioned data output means the above — the order 
relation of the 1st new field of program accompanying data and the 2nd new field 
does not differ from the order relation of the 1st field of the above-mentioned 
program accompanying data and the 2nd field in the above-mentioned element 
material data — as — the above — the program length expansion device 
according to claim 21 characterized by performing insertion or deletion of 
meaningless data. 

[Claim 25] It is the program length expansion device according to claim 21 which 
is equipped with a current time information generation means to generate 
current time information, and is characterized by matching the above-mentioned 
data taking-in means with the above-mentioned program accompanying data, 
and incorporating the above-mentioned current time information. 
[Claim 26] The program length expansion device according to claim 25 
characterized by having a storage means to memorize the above-mentioned 



program accompanying data incorporated by the above-mentioned data 
taking-in means, and the above-mentioned current time information. 
[Claim 27] It is the program length expansion device according to claim 21 have 
the art demand information generation means generate the art demand 
information which shows whether by any insertion or deletion shall perform 
between a frame unit or a field unit for the image which constitutes the 
above-mentioned image data, and which is information, and the storage means 
memorize the above-mentioned art demand information, and carry out making 
an above-mentioned storage means memorize the above-mentioned art 
demand information that the above-mentioned data-output means was given 
from the above-mentioned art demand information generation means as the 
description. 

[Claim 28] It is the program length expansion device according to claim 27 have 
a read-out initiation time-information generation means generate the read-out 
initiation time information which shows the time of day which reads the 
above-mentioned program accompanying data incorporated by the 
above-mentioned data taking-in means, and carry out making the 
above-mentioned storage means memorize the above-mentioned read-out 
initiation time information to which the above-mentioned data-output means was 
given from the above-mentioned read-out initiation time-information generation 



means as the description. 

[Claim 29] It is the program length expansion device according to claim 28 which 
is equipped with a frame pulse generation means to generate a steady frame 
pulse, and is characterized by the above-mentioned data output means 
outputting the program accompanying data of the time of day corresponding to 
the above-mentioned read-out initiation time information based on the 
above-mentioned frame pulse given from the above-mentioned frame pulse 
generation means. 

[Claim 30] It has the insertion pulse or the deletion pulse generation means of 
generating the insertion pulse or deletion pulse which shows the purport which 
inserts or deletes meaningless data, the program accompanying data 
incorporated by the above-mentioned data taking-in means — receiving » the 
above - The above-mentioned data output means is based on the 
above-mentioned insertion pulse or the above-mentioned deletion pulse given 
from the above-mentioned insertion pulse or the deletion pulse generation 
means, the above - new program accompanying data - receiving - the above - 
the program length expansion device according to claim 29 characterized by 
starting the processing which inserts or deletes meaningless data. 
[Claim 31] The above-mentioned program length flexible processing means is a 
program length expansion device according to claim 21 characterized by 



dividing the above-mentioned element material data into the edit unit which 
consisted of two or more images, and expanding and contracting the program 
length of the above-mentioned element material data for every above-mentioned 
edit unit. 

[Claim 32] The above-mentioned program length flexible processing means is a 
program length expansion device according to claim 31 characterized by 
selecting the number of sheets of the image which constitutes the 
above-mentioned edit unit so that the amount of telescopic motion for every 
above-mentioned edit unit may turn into below the storage capacity of the 
above-mentioned image data storage means. 

[Claim 33] The program length expansion device according to claim 21 
characterized by having a data separation means to separate the 
above-mentioned image data from the above-mentioned element material data 
at least. 

[Claim 34] The program length expansion device according to claim 21 
characterized by having a program accompanying data separation means to 
separate the above-mentioned program accompanying data from the 
above-mentioned element material data. 

[Claim 35] the image data with which program length was expanded and 
contracted — receiving — at least - the above — the program length expansion 



device according to claim 21 characterized by having a merge means to 
compound new program accompanying data. 

[Claim 36] It is the program length flexible approach which expands and 
contracts the program length of the element material data which constitute a 
program, and generates the material data after processing. The image data 
storage process of memorizing the image data in the above-mentioned element 
material data reproduced and supplied from the predetermined record medium 
with the regenerative apparatus for an image data storage means, According to 
the program length degree of shrinkage based on the program length of the 
above-mentioned element material data, and the program length of the 
above-mentioned material data after processing, the image which constitutes 
the above-mentioned image data from an above-mentioned image data storage 
means is piled up. Reading or by flying, reading and carrying out, and inserting 
or deleting Program length flexible down stream processing which expands and 
contracts the program length of the above-mentioned element material data, and 
the data taking-in process of incorporating the program accompanying data 
which are superimposed by the above-mentioned image data and accompany 
the above-mentioned program, It responds to the image which constitutes the 
above-mentioned image data from above-mentioned program length flexible 
down stream processing being inserted or deleted. Meaningless data are 



inserted to the program accompanying data incorporated at the 
above-mentioned data taking-in process, or the above from the program 
accompanying data incorporated at the above-mentioned data taking-in process 
- the program length flexible approach characterized by having the data output 
process which deletes meaningless data and is outputted as new program 
accompanying data. 

[Claim 37] the program accompanying data incorporated at the 
above-mentioned data taking-in process in the above-mentioned data output 
process - receiving - the 1st field and the 2nd field - both - the above - 
program accompanying data to the 1st field and the 2nd field where meaningless 
data were inserted or incorporated at the above-mentioned data taking-in 
process - both - the above - the program length flexible approach according to 
claim 36 characterized by to delete meaningless data. 

[Claim 38] at the above-mentioned data output process, the program 
accompanying data corresponding to the different field are not mixed - as - the 
above - the program length flexible approach according to claim 36 
characterized by performing insertion or deletion of meaningless data. 
[Claim 39] the above-mentioned data output process - the above - the order 
relation of the 1st new field of program accompanying data and the 2nd new field 
does not differ from the order relation of the 1st field of the above-mentioned 



program accompanying data and the 2nd field in the above-mentioned element 
material data - as — the above — the program length flexible approach according 
to claim 36 characterized by performing insertion or deletion of meaningless 
data. 

[Claim 40] The program length flexible approach according to claim 36 
characterized by having the current time information generation process which 
generates current time information, matching with the above-mentioned program 
accompanying data at the above-mentioned data taking-in process, and 
incorporating the above-mentioned current time information. 
[Claim 41] The program length flexible approach according to claim 40 
characterized by the incorporated above-mentioned program accompanying 
data and the above-mentioned current time information being memorized by the 
storage means at the above-mentioned data taking-in process. 
[Claim 42] The program length flexible approach according to claim 36 of 
carrying out having the art demand information generation process which 
generates the art demand information which shows whether by any insertion or 
deletion performing between a frame unit or a field unit for the image which 
constitutes the above-mentioned image data, and which is information, and the 
above-mentioned art demand information generated at the above-mentioned art 
demand information generation process being given at the above-mentioned 



data-output process, and being memorized by the above-mentioned storage 
means as the description. 

[Claim 43] The program length flexible approach according to claim 42 of 
carrying out having the read-out initiation time-information generation process 
which generates the read-out initiation time information which shows the time of 
day which reads the above-mentioned program accompanying data 
incorporated at the above-mentioned data taking-in process, and the 
above-mentioned read-out initiation time information generated at the 
above-mentioned read-out initiation time-information generation process being 
given at the above-mentioned data-output process, and being memorized by the 
above-mentioned storage means as the description. 

[Claim 44] The program length flexible approach according to claim 43 
characterized by having the frame pulse generation process which generates a 
steady frame pulse, giving the above-mentioned frame pulse generated at the 
above-mentioned frame pulse generation process at the above-mentioned data 
output process, and outputting the program accompanying data of the time of 
day corresponding to the above-mentioned read-out initiation time information 
based on the above-mentioned frame pulse. 

[Claim 45] It has the insertion pulse or deletion pulse generation process which 
generates the insertion pulse or deletion pulse which shows the purport which 



inserts or deletes meaningless data, the program accompanying data 
incorporated at the above-mentioned data taking-in process — receiving — the 
above — At the above-mentioned data output process, the above-mentioned 
insertion pulse or the above-mentioned deletion pulse generated at the 
above-mentioned insertion pulse or the deletion pulse generation process is 
given, the above-mentioned insertion pulse or the above-mentioned deletion 
pulse - being based - the above -- new program accompanying data - 
receiving - the above - the program length flexible approach according to claim 
44 characterized by starting the processing which inserts or deletes meaningless 
data. 

[Claim 46] The program length flexible approach according to claim 36 
characterized by dividing the above-mentioned element material data into the 
edit unit constituted by two or more images in the above-mentioned program 
length flexible down stream processing, and performing telescopic motion of the 
program length of the above-mentioned element material data for every 
above-mentioned edit unit. 

[Claim 47] The program length flexible approach according to claim 46 
characterized by selecting the number of sheets of the image which constitutes 
the above-mentioned edit unit from above-mentioned program length flexible 
down stream processing so that the amount of telescopic motion for every 



above-mentioned edit unit may turn into below the storage capacity of the 
above-mentioned image data storage means. 

[Claim 48] The program length flexible approach according to claim 36 
characterized by having the data separation process of separating the 
above-mentioned image data from the above-mentioned element material data 
at least. 

[Claim 49] The program length flexible approach according to claim 36 
characterized by having the program accompanying data separation process of 
separating the above-mentioned program accompanying data from the 
above-mentioned element material data. 

[Claim 50] the image data with which program length was expanded and 
contracted — receiving - at least - the above - the program length flexible 
approach according to claim 36 characterized by having the merge process 
which compounds new program accompanying data. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] This invention relates to the program length expansion 
device and the program length flexible approach of expanding and contracting 
the program length of the material data which constitute a program in the data 
processor which processes the program accompanying data which accompany 
a program and the data-processing approach, and a list. 
[0002] 

[Description of the Prior Art] In recent years, at a broadcasting station etc., it 
responds to die length, such as commercials inserted in a television program, 
and elongating or compressing and adjusting, the time amount length, i.e., the 
program length, of a television program, is performed, and such a function is 
called a program play function. When saying that this program play function 
creates the video tape on which the material data of two or more program length 
were recorded corresponding to the time amount of commercials not being 
decided just before televising initiation in many cases, it is used, for example, it 
is carried in a video tape recorder (it is called VTR below Video Tape Recorder;.), 
or the equipment of dedication connected to VTR realizes. 
[0003] Here, VTR records image information on a video tape per field for two or 
more recording tracks of every, and usually reproduces image information from a 
video tape per field. When such a VTR realizes a program play function While 
VTR carries out increase and decrease of the tape travel speed of control 



according to a program length degree of shrinkage The head section for 
playback which was made to carry out deviation control of the angle of incidence 
of the reproducing head so that a head scan might follow to a recording track is 
prepared. A program play function is realized by the image information on heavy 
reading, frame unit, or field unit of image information in a frame unit or a field unit 
flying, and performing reading according to the change in a tape travel speed, by 
this head section for playback. If it puts in another way, in VTR's carrying out the 
multiple-times scan of the recording track per a frame unit or field by the head 
section for playback when elongating program length, and inserting image 
information and compressing program length, it realizes a program play function 
by flying and scanning a recording track per a frame unit or field by the head 
section for playback, and deleting image information. 

[0004] Thus, VTR can adjust program length in about **5% of range as opposed 
to the usual program length. 

[0005] On the other hand, in recent years, in the television program, the title data 
beforehand created as various information of the information relevant to the 
contents of a program are made to accompany image information, and enabling 
a screen display and elimination of this title data by actuation of a user is 
performed. What such title data are standardized as Rhine 21 and data service 
(Line 21 DataServices) in EIA(Electronic Industries Alliance)-608 by terrestrial 



analog broadcasting, for example, is called closed caption data is defined. 
Moreover, there is much what is based on EIA-608 specification also about 
various video outlet devices, such as the so-called VHS (Video Home System) 
(trademark), a laser disk, and DVD (Digital Versatile Disk), for example. In 
addition, recently, the same service is considered not only about analog 
broadcasting but about the digital television, and standardization is advanced as 
EIA-708. 

[0006] In such Rhine 21 and data service, the various text by which a screen 
display is carried out is superimposed by superimposing data (henceforth Rhine 
21 and data), such as closed caption data, on the vertical-retrace-line period of 
the 21st line in image information. At this time, text is superimposed per 2 bytes 
per each field in Rhine 21 and data service. 
[0007] 

[Problem(s) to be Solved by the Invention] Here, the case where a program play 
function is applied is assumed to the image information which Rhine 21 and data 
were made to accompany. In this case, in the program play function, by 
performing insertion or deletion of image information per a frame unit or field, 
Rhine 21 and data were destroyed and suitable presenting of text might become 
impossible. 

[0008] That is, Rhine 21 and data for displaying one character are not to be only 



once superimposed on image information in Rhine 21 and data service. It 
specifically sets to Rhine 21 and data service, for example, in the predetermined 
scene in the image information on the origin which is a candidate for playback, in 
order to display the character string "ABCDEF" It will be superimposed on Rhine 
21 and data on which "AB" is displayed to a predetermined frame, will be 
superimposed to the frame from which Rhine 21 and data on which "CD" is 
displayed differ, and will be superimposed on Rhine 21 and data on which "EF" 
is displayed to a further different frame. 

[0009] Therefore, in a program play function, it is the basis of such a situation, 
and when image information is inserted per a frame unit or field, according to the 
inserted part, duplication will arise in the text displayed. For example, in a 
program play function, when the frame superimposed on Rhine 21 and data on 
which "AB" is displayed among three frames for displaying the character string 
"ABCDEF" is inserted, the situation where the character string "ABABCDEF" is 
displayed arises. On the other hand, in a program play function, it is the basis of 
such a situation, and when image information is deleted per a frame unit or field, 
according to the eliminated part, lack will arise in the text displayed. For example, 
in a program play function, when the frame superimposed on Rhine 21 and data 
on which "CD" is displayed among three frames for displaying the character 
string "ABCDEF" is deleted, the situation where the character string "ABEF" is 



displayed arises. 

[0010] Therefore, in the former, in order to cope with such a situation, when the 
material data of two or more program length were created by the program play 
function, the activity which records Rhine 21 and data anew to image information 
was required, and a program manufacturer's increment in a burden was caused. 
[0011] This invention is made in view of such the actual condition, and aims at 
providing with a program length expansion device and the program length 
flexible approach the data processor on which text is displayed appropriately 
and the data-processing approach, and a list according to telescopic motion of 
program length. 
[0012] 

[Means for Solving the Problem] The data processor concerning this invention 
which attains the purpose mentioned above A data taking-in means to 
incorporate the program accompanying data on which the image data in the 
element material data which are the data processor which processes the 
program accompanying data which accompany a program, and constitute a 
program are overlapped, According to the image which constitutes image data 
being inserted or deleted, meaningless data are inserted to the program 
accompanying data incorporated by the data taking-in means. Or meaningless 
data are deleted from the program accompanying data incorporated by the data 



taking-in means, and it is characterized by having a data output means to output 
as new program accompanying data. 

[0013] The data processor concerning such this invention responds to the image 
which constitutes image data being inserted or deleted, and inserts or deletes 
meaningless data to program accompanying data with a data output means. 
[0014] Moreover, the data-processing approach concerning this invention which 
attains the purpose mentioned above The data taking-in process of incorporating 
the program accompanying data on which the image data in the element 
material data which process the program accompanying data which accompany 
a program, and which are the data-processing approach and constitute a 
program are overlapped, According to the image which constitutes image data 
being inserted or deleted, meaningless data are inserted to the program 
accompanying data incorporated at the data taking-in process. Or meaningless 
data are deleted from the program accompanying data incorporated at the data 
taking-in process, and it is characterized by having the data output process 
outputted as new program accompanying data. 

[0015] The data-processing approach concerning such this invention responds 
to the image which constitutes image data being inserted or deleted, and inserts 
or deletes meaningless data to program accompanying data. 
[0016] Furthermore, the program length expansion device concerning this 



invention which attains the purpose mentioned above It is the program length 
expansion device which expands and contracts the program length of the 
element material data which constitute a program, and generates the material 
data after processing. An image data storage means to memorize the image 
data in the element material data reproduced and supplied from the 
predetermined record medium with the regenerative apparatus, According to the 
program length degree of shrinkage based on the program length of element 
material data, and the program length of the material data after processing, the 
image which constitutes image data from an image data storage means is piled 
up. Reading or by flying, reading and carrying out, and inserting or deleting A 
program length flexible processing means to expand and contract the program 
length of element material data, and a data taking-in means to incorporate the 
program accompanying data which are superimposed by image data and 
accompany a program, It responds to the image which constitutes image data 
with a program length flexible processing means being inserted or deleted. 
Meaningless data are inserted to the program accompanying data incorporated 
by the data taking-in means. Or meaningless data are deleted from the program 
accompanying data incorporated by the data taking-in means, and it is 
characterized by having a data output means to output as new program 
accompanying data. 



[0017] The program length expansion device concerning such this invention 
responds to piling up the image which constitutes image data from an image 
data storage means with a program length flexible processing means according 
to a program length degree of shrinkage, and flying, reading and carrying out, 
inserting or deleting, and reading or the image which constitutes image data 
being inserted or deleted, and inserts or deletes meaningless data to program 
accompanying data with a data output means. 

[0018] The program length flexible approach concerning this invention which 
attains the purpose mentioned above further again It is the program length 
flexible approach which expands and contracts the program length of the 
element material data which constitute a program, and generates the material 
data after processing. The image data storage process of memorizing the image 
data in the element material data reproduced and supplied from the 
predetermined record medium with the regenerative apparatus for an image 
data storage means, According to the program length degree of shrinkage 
based on the program length of element material data, and the program length 
of the material data after processing, the image which constitutes image data 
from an image data storage means is piled up. Reading or by flying, reading and 
carrying out, and inserting or deleting Program length flexible down stream 
processing which expands and contracts the program length of element material 



data, and the data taking-in process of incorporating the program accompanying 
data which are superimposed by image data and accompany a program, 
According to the image which constitutes image data from program length 
flexible down stream processing being inserted or deleted, meaningless data are 
inserted to the program accompanying data incorporated at the data taking-in 
process. Or meaningless data are deleted from the program accompanying data 
incorporated at the data taking-in process, and it is characterized by having the 
data output process outputted as new program accompanying data. 
[0019] The program length flexible approach concerning such this invention 
responds to piling up the image which constitutes image data from an image 
data storage means according to a program length degree of shrinkage, and 
flying, reading and carrying out, inserting or deleting, and reading or the image 
which constitutes image data being inserted or deleted, and inserts or deletes 
meaningless data to program accompanying data. 
[0020] 

[Embodiment of the Invention] It explains to a detail, referring to a drawing 
hereafter about the gestalt of the concrete operation which applied this invention. 
[0021] The gestalt of this operation is the program major key ready system 1 
equipped with the program play equipment 100 which realizes the program play 
function to elongate or compress and to adjust program length, as shown in 



drawing 1 . This program major key ready system 1 is a video tape recorder for 
playback (below VideoTape Recorder;) about the element material data which 
have the usual program length recorded on the video tape VTP. it is called VTR. 
Reproduce with standard reproduction speed by 10, and expand and contract 
the program length of the reproduced playback data DP with program play 
equipment 100. The record data DR with which program length was expanded 
and contracted are recorded on a video tape VTR with a standard recording rate 
with VTR20 for record, and the material data after processing which expanded 
and contracted program length are created. Namely, the program major key 
ready system 1 is not what adjusts the program length of the playback data 
which reproduce element material data and are obtained by performing the 
increase and decrease of control of a tape travel speed, and deviation control of 
the angle of incidence of the reproducing head according to a program length 
degree of shrinkage. Like the program major key ready system indicated to the 
application for patent 2000-107067 which has applied previously, this applicant 
once stores image data in memory, and adjusts program length heavy reading of 
image data, or by flying and performing reading from memory according to a 
program length degree of shrinkage. 

[0022] The element material data with which it was superimposed on the 
program accompanying data which accompany a program are recorded on the 



video tape VTP, and even if especially this program major key ready system 1 is 
the case where the program length of the playback data which reproduce this 
element material data and are obtained is expanded and contracted with 
program play equipment 100, it can display program accompanying data on the 
display screen which displays a program appropriately. 

[0023] First, in advance of explanation of the program major key ready system 1 , 
the closed caption data (it is called CC data below Closed Caption Data;.) as 
program accompanying data shall be explained briefly. 

[0024] CC data are title data beforehand created according to the contents of a 
program, and are standardized as Rhine 21 and data service (Line 21 Data 
Services) in EIA(Electronic Industries Alliance)-608 by terrestrial analog 
broadcasting. In this Rhine 21 and data service, the service which makes the 
text data which is data beforehand created as information which is not related 
directly accompany image information, and the extended data service (it is 
called XDS below Extended Data Services;.) which makes the information on 
the contents of a program or others accompany image information are prepared 
in the contents of a program besides [ which makes CC data accompany image 
information ] service. In Rhine 21 and data service, these data (henceforth Rhine 
21 and data) containing CC data are superimposed on the vertical-retrace-line 
period of the 21st line in image information. That is, in Rhine 21 and data service, 



it consists of data which became independent in each of the 1st field and the 2nd 
field, and each data channel is divided roughly, as shown in degree table 1. 
[0025] 
[Table 1] 
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[0026] the 1st synchronous caption service [ in / on Rhine 21 and data service 
and / in CC data / the upper table 1 ] (Primary Synchronous Caption 
Service;CC1), and the 2nd synchronous caption service (Secondary 
Synchronous Caption Service;CC3) - and each field is specially overlapped as 
an asynchronous use caption (Special Non-synchronous Use Captions;CC2, 
CC4). CC1 is ad verbam or caption data expressed to an abbreviation literal 
target in the same language as the 1st language, i.e., the language used in a 
program, and the 1st field is overlapped on it. Moreover, the 2nd language, i.e., 
the language used in a program, is expressed with different language, or CC3 is 
alternative caption data expressed that it is more readable than CC1, and it is 



usually superimposed on it by the 2nd field. Furthermore, CC2 and CC4 are 
expected data transmitted in order to increase the information over a program, 
are superimposed on CC2 by the 1st field, and are superimposed on CC4 by the 
2nd field. 

[0027] Moreover, in Rhine 21 and data service, each field is overlapped on text 
data as the 1st text service (First Text Service;T1) in the upper table 1, the 2nd 
text service (Second Text Service;T2), the 3rd text service (Third Text 
Service;T3), and the 4th text service (Fourth Text Service;T four). Furthermore, 
in Rhine 21 and data service, the 2nd field is overlapped on XDS. In Rhine 21 
and data service, since the 2nd field is overlapped on XDS, text data is 
superimposed on T1 and/or T2 by the 1st field, and T3 and T four are used only 
within the case where only just these T1 and T2 are not enough. 
[0028] Here, the signal wave form of Rhine 21 and data is shown in drawing 2 . 
Rhine 21 and data consist of the synchronizer on which a synchronizing signal 
(H Sync) is recorded, the burst section on which a burst signal (Color Burst) is 
recorded, the introductory pulse section on which an introductory pulse (Clock 
Run-In) is recorded, the start bit section on which a start bit (Start Bits) is 
recorded, the 1st character section on which the 1st character (Character One) 
is recorded, and the 2nd character section on which the 2nd character 
(Character Two) is recorded. In the usual video signal, data are recorded 



following a synchronizing signal and a burst signal. On the other hand, in Rhine 
21 and data, an introductory pulse, a start bit, the 1st character, and the 2nd 
character are recorded following a synchronizing signal and a burst signal. 
Maximum amplitude is "1" in logical level, and the minimum amplitude is "0" in 
logical level, and an introductory pulse is expressed with the sine wave which 
has symmetric property. In Rhine 21 and data, the start bit expressed with "si, 
s2, s3 M of a triplet is recorded following this introductory pulse. As for this start bit, 
"s1, s2, s3" are defined by "0, 0, 1", respectively. Furthermore, in Rhine 21 and 
data, the 1st character which consists of 1 byte is recorded following this start bit. 
The 1st character makes a data bit "bO, b1, b2, b3, b4, b5, b6", and makes "P1 M 
a parity bit. [ 7-bit ] [ 1-bit ] Moreover, in Rhine 21 and data, the 2nd character 
which consists of 1 byte is recorded following this 1st character. Like the 1st 
character, the 2nd character makes a data bit "bO, b1 , b2, b3, b4, b5, b6", and 
makes "P2" a parity bit. [ 7-bit ] [ 1-bit ] 

[0029] Rhine 21 and data which have such a signal wave form can superimpose 
text per 2 bytes per each field, as shown in the 1st character and the 2nd 
character. That is, in Rhine 21 and data service, text will be transmitted every 2 
bytes. 

[0030] Moreover, Rhine 21 and data are divided roughly into the data in which 
text is shown, and a control code. As it was called the directions for carrying out 



the scroll up of directions of Rhine which displays text, directions of the purport 
which actually displays the transmitted text on the display screen, and the 
displayed text, in order to perform directions of the display gestalt of text etc., 
image information is overlapped on a control code. When it expresses a control 
code, according to those contents, the value of "0x01 thru/or 0x1f" is stored in 
the 7-bit data bit in the 1st character, to this 1st character, the 2nd character in 
which a predetermined value is stored is added, and Rhine 21 and data are 
constituted. On the other hand, when Rhine 21 and data express the data in 
which text is shown, the value of "0x20 thru/or 0x7f 1 is stored in the 7-bit data bit 
in the 1st character and the 2nd character, respectively. In addition, a checksum 
is added when Rhine 21 and data are XDS(s). Although this checksum takes the 
value of "0x00 thru/or 0x7f\ these values are stored in the 7-bit data bit in the 
2nd character, and it takes the value of "0x0f in the 1st character. From these, 
when the value of "0x00" is stored, Rhine 21 and data will not express 
information with concrete semantics, such as text or a control code, to the 7-bit 
data bit in the 1st character and the 2nd character, and will say it to it as 
meaningless data, respectively, the following - this meaningless data - null - 
data (Null Data) shall be called 

[0031] In addition, although standardization is advanced as EIA-708 also about 
the same service about a digital television, in these EIA-708, there is much what 



has the same data configuration as EIA-608, and it has followed the thing in 
EIA-608 about such a data configuration. 

[0032] Now, the program major key ready system 1 previously shown in drawing 
1_ adjusts the program length of the playback data DP which reproduce the 
element material data with which it was superimposed on Rhine 21 and data in 
such Rhine 21 and data service, and are obtained. In addition, below, the 
element material data of explanation with which CC data are taken up as a 
representative among Rhine 21 and data for convenience, and the program 
major key ready system 1 is superimposed on this CC data shall be reproduced. 
[0033] VTR10 for playback made free [ attachment and detachment of the video 
tape VTP on which the element material data which have the usual program 
length were recorded ] for the program major key ready system 1 as previously 
shown in drawing 1 , It has the program play equipment 100 which expands and 
contracts the program length of the playback data DP outputted from this VTR10 
for playback, and VTR20 for record with which attachment and detachment of 
the video tape VTR which records the record data DR outputted from this 
program play equipment 100 are enabled. 

[0034] VTR 10 for playback is a digital video tape recorder which reproduces the 
data compressed per frame. VTR10 for playback reproduces the element 
material data recorded on the video tape VTP with standard reproduction speed 



according to control command CMP outputted from program play equipment 100. 
And VTR10 for playback changes the reproduced image data, voice data, 
reference data, and CC data into the SDI (Serial Digital Interface) format 
standardized as SMPTE(Society of Motion Picture and Television 
Engineers)-259M, and outputs the playback data DP with which these various 
data consist of serial data by which multiplex was carried out to program play 
equipment 100. Moreover, VTR10 for playback outputs the operating state 
information INFP which shows operating state to program play equipment 100. 
[0035] Although program play equipment 100 is mentioned later for details, it 
expands and contracts the program length of element material data by 
fluctuating the image which constitutes the image data in the playback data DP 
per a frame unit or field according to the program length degree of shrinkage 
beforehand set up by users, such as a program manufacturer. Program play 
equipment 100 changes into a SDI format the image data which expanded and 
contracted program length, voice data, reference data, and CC data, and 
outputs the record data DR with which these various data consist of serial data 
by which multiplex was carried out to VTR20 for record. 

[0036] VTR20 for record is a digital video tape recorder which compresses and 
records data per frame. VTR20 for record records the record data DR which 
consist of serial data with which multiplex [ of the various data ] was carried out 



on a video tape VTR with reception and a standard recording rate from program 
play equipment 100 according to a SDI format according to control command 
CMR outputted from program play equipment 100. Moreover, VTR20 for record 
outputs the operating state information INFR which shows operating state to 
program play equipment 100. 

[0037] The program play equipment 100 in such a program major key ready 
system 1 The data-conversion section 101 which carries out parallel conversion 
of the playback data DP which consist of serial data as shown in drawing 3 , The 
data separation section 102 which separates the image data DPV, voice data 
DPA, and the reference data DREF from the parallel data DPP supplied from 
this data-conversion section 101 and which is a data separation means, CC data 
separation section 103 which separates the CC data DPCC from the parallel 
data DPP supplied from the data-conversion section 101 and which is a program 
accompanying data separation means, The image memory 104 which is an 
image data storage means to memorize temporarily the image data DPV 
separated by the data separation section 102, The image memory control 
section 105 which controls the writing and read-out of image data to this image 
memory 104, The voice memory 106 which memorizes temporarily voice data 
DPA separated by the data separation section 102, The voice memory control 
section 107 which controls the writing and read-out of voice data to this voice 



memory 106, The CC data memory 108 which memorizes temporarily the CC 
data DPCC separated by CC data separation section 103, CPU109 which 
carries out generalization control of each part (Central Processing Unit), 
RAM1 10 which is a storage means used as the working area which stores 
various data temporarily (Random Access Memory), ROM111 which memorizes 
various programs (Read Only Memory), The command interface section 112 
which transmits and receives control signals, such as various commands, The 
bus 113 which connects the image memory control section 105, the voice 
memory control section 107, CPU 109, RAM1 10 and ROM111, and the 
command interface section 112, The merge section 114 which is a merge means 
to compound the image data DRV, voice data DRA, the reference data DREF, 
and the CC data DRCC, The data-conversion section 115 which carries out 
serial conversion of the parallel data DRP supplied from this merge section 114, 
The playback side command interface section 116 which transmits and receives 
control command CMP and operating state information INFP between VTRs10 
for playback, It has the record side command interface section 117 which 
transmits and receives control command CMR and operating state information 
INFR between VTRs20 for record, and the control panel 118 which functions as 
a user interface. 

[0038] The data-conversion section 101 inputs the playback data DP outputted 



from VTR10 for playback, and carries out parallel conversion. Moreover, the 
data-conversion section 101 changes into the data of an NTSC (National 
TelevisionSystem Committee) method etc. the parallel data obtained by carrying 
out parallel conversion if needed. The data-conversion section 101 supplies the 
parallel data DPP changed and obtained to the data separation section 102 and 
CC data separation section 103. 

[0039] The data separation section 102 separates the image data DPV, voice 
data DPA, and the reference data DREF from parallel data DPP. The data 
separation section 102 makes the obtained image data DPV supply and store 
temporarily in the image memory 104, makes obtained voice data DPA supply 
and store temporarily in the voice memory 106, and supplies the obtained 
reference data DREF to the merge section 114. 

[0040] CC data separation section 103 separates the CC data DPCC from 
parallel data DPP. CC data separation section 103 makes the obtained CC data 
DPCC supply and store temporarily at the CC data memory 108. In addition, 
program play equipment 100 is constituted as the CC data separation section 
103 as an independent block which is different in the data-conversion section 
101 and the data separation section 102. A noncommercial integrated circuit can 
constitute this and it depends CC data separation section 103 on it being 
possible to hold down cost cheaply. Of course, program play equipment 100 can 



also constitute the data-conversion section 101, the data separation section 102, 
and CC data separation section 103 as one block. 

[0041] The image data DPV separated by the data separation section 102 are 
supplied to the image memory 104. The image memory 104 memorizes 
temporarily the image data DPV supplied to the basis of control of the image 
memory control section 105. Moreover, from the image memory 104, the 
memorized image data are read to the basis of control of the image memory 
control section 105, and it is supplied as image data DRV at the merge section 
114. 

[0042] The image memory control section 105 controls the writing and read-out 
of image data to the image memory 104 according to the command supplied 
from CPU109 through a bus 113. 

[0043] Voice data DPA separated by the data separation section 102 is supplied 
to the voice memory 106. The voice memory 106 memorizes temporarily voice 
data DPA supplied to the basis of control of the voice memory control section 
107. Moreover, from the voice memory 106, the memorized voice data is read to 
the basis of control of the voice memory control section 107, and it is supplied as 
voice data DRA at the merge section 114. 

[0044] The voice memory control section 107 controls the writing and read-out of 
voice data to the voice memory 106 according to the command supplied from 



CPU109 through a bus 113. 

[0045] The CC data DPCC separated by CC data separation section 103 are 
supplied to the CC data memory 108. The CC data memory 108 memorizes 
temporarily the CC data DPCC supplied to the basis of control of CPU 109. 
Moreover, from the CC data memory 108, the CC data DRCC with which 
processing was performed are read by CPU109, and the merge section 114 is 
supplied. 

[0046] CPU109 reads the program for performing the program play function 
memorized by ROM111, and performs this program. CPU109 generates control 
command CMP for controlling VTR10 for playback, and supplies this control 
command CMP to the playback side command interface section 116 through a 
bus 113. Moreover, CPU109 grasps the operating state of VTR10 for playback 
for the operating state information INFP which shows the operating state of 
VTR10 for playback based on reception and this operating state information 
INFP through a bus 113 from the playback side command interface section 116. 
Similarly, CPU 109 generates control command CMR for controlling VTR20 for 
record, and supplies this control command CMR to the record side command 
interface section 117 through a bus 113. Moreover, CPU109 grasps the 
operating state of VTR20 for record for the operating state information INFR 
which shows the operating state of VTR20 for record based on reception and 



this operating state information INFR through a bus 113 from the record side 
command interface section 117. 

[0047] Furthermore, based on a frame pulse or a field pulse, CPU109 gives a 
command to the image memory control section 105 and the voice memory 
control section 107 through a bus 113, and controls writing and read-out of the 
image data and voice data to the image memory 104 and the voice memory 106 
according to the program length degree of shrinkage set up beforehand. 
CPU109 reads the image which constitutes the image data memorized by the 
image memory 104 per a frame unit or field synchronizing with predetermined 
field frequency, and is made to specifically supply it to the merge section 1 14 as 
image data DRV. According to the program length degree of shrinkage set up 
beforehand, by performing insertion or deletion of an image per a frame unit or 
field, CPU 109 fluctuates the frame number or the number of the fields of the 
image data DRV, and determines the program length of the image data DRV at 
this time. It can come, simultaneously CPU 109 reads the voice data memorized 
by the voice memory 106 synchronizing with the image data DRV, and is made 
to supply it to the merge section 1 14 as voice data DRA. 

[0048] Although CPU 109 is mentioned later for details, it controls the writing and 
read-out of CC data to the CC data memory 108 further again, the null 
mentioned above according to the program length degree of shrinkage which 



read the CC data DPCC which CPU109 is supplied to the CC data memory 108 
from CC data separation section 103, and are memorized, and was set up 
beforehand — by performing insertion or deletion of data, the new CC data 
DRCC corresponding to the image data DRV and voice data DRA are generated, 
and this CC data is written in the DRCCCC data memory 108. And CPU109 
reads the new CC data DRCC written in the CC data memory 108, and is made 
to supply them to the merge section 114. 

[0049] RAM1 10 is used for the basis of control of CPU109 through a bus 113 as 
a working area at the time of expanding and contracting program length, and 
stores various data temporarily. 

[0050] ROM111 has memorized the program for performing a program play 
function, and as mentioned above, it develops this program to RAM1 10 at the 
basis of control of CPU109 through a bus 113. 

[0051] The command interface section 112 supplies the operating state 
information INFP supplied from the playback side command interface section 
116 to CPU 109 through a bus 113 while supplying control command CMP 
generated by CPU109 to the reception side and playback side command 
interface section 116 through a bus 113. Similarly, the command interface 
section 112 supplies the operating state information INFR supplied from the 
record side command interface section 117 to CPU 109 through a bus 113 while 



supplying control command CMR generated by CPU 109 to reception and the 
record side command interface section 117 through a bus 113. Moreover, it 
supplies the various information generated by CPU 109 to reception in order to 
display on a user, and supplies this information to a control panel 118 while the 
command interface section 112 minds reception for the various control signals 
generated when a user operated it through a control panel 118, minds a bus 113 
for this control signal and supplies it to CPU109. 

[0052] The merge section 114 generates parallel data DRP by superimposing 
the CC data DRCC read from the CC data memory 108 to the 
vertical-retrace-line period of the image data DRV read from the image memory 
104, and compounding further the voice data DRA read from the voice memory 
106, and the reference data DREF supplied from the data separation section 
102. The merge section 114 supplies the generated parallel data DRP to the 
data-conversion section 115. 

[0053] The data-conversion section 115 carries out serial conversion of the 
parallel data DRP supplied from the merge section 114, and changes them into 
a SDI format. The data-conversion section 115 outputs the record data DR 
obtained by carrying out serial conversion to VTR20 for record. 
[0054] The playback side command interface section 116 supplies the operating 
state information INFP outputted from VTR10 for playback to the command 



interface section 112 while outputting control command CMP supplied from the 
command interface section 1 12 to VTR10 for playback. 

[0055] The record side command interface section 117 supplies the operating 
state information INFR outputted from VTR20 for record to the command 
interface section 112 while outputting control command CMR supplied from the 
command interface section 1 12 to VTR20 for record. 

[0056] A control panel 118 has the manual operation button 119 for a user to 
perform various setting inputs and the display 120 for displaying various setting 
information. The start time of the element material data currently recorded on the 
video tape VTP with which VTR10 for playback was equipped although a control 
panel 118 is not illustrated as a manual operation button 119, The start time of 
the material data after processing recorded on the video tape VTR with which 
VTR20 for record was equipped at a setup of end time and program length and a 
list, The input carbon button for inputting the setup key for starting a setup of end 
time and program length, and the various set points, The definite carbon button 
for deciding the clear carbon button for clearing the various set points, and the 
inputted various set points, and making RAM1 10 memorize, The termination 
carbon button for interrupting the initiation carbon button for performing the 
program for performing the program play function memorized by ROM111, and 
starting program length flexible processing and program length flexible 



processing, and making it force to terminate etc. is prepared. Moreover, as a 
display 120, although a control panel 118 is not illustrated, it has prepared the 
set point viewing area which displays the various set points. 
[0057] Such program play equipment 100 computes a program length degree of 
shrinkage based on the program length of the element material data which were 
obtained when a user performed various setup using a control panel 118 and to 
reproduce, and the program length of the material data after processing which 
records by passing through a series of processes shown in drawing 4 . 
[0058] Namely, program play equipment 100 is set to step S1, as shown in this 
drawing. If a user pushes a setup key among the manual operation buttons 119 
in a control panel 118, starts various setup, pushes an input carbon button 
further and inputs the set point The control signal which shows that is supplied to 
CPU 109 through the command interface section 112 and a bus 113, and various 
setup having been started by CPU 109 and the inputted set point are checked. 
[0059] Then, program play equipment 100 displays the set point on the basis of 
control of CPU 109 in step S2 at the set point viewing area of the display 120 in a 
control panel 118. 

[0060] Then, program play equipment 100 distinguishes by CPU109 whether the 
user pushed the clear carbon button among the manual operation buttons 1 19 in 
a control panel 1 18 in step S3. 



[0061] Here, when a clear carbon button is pushed, in step S4, program play 
equipment 100 clears the set point displayed on the set point viewing area by the 
basis of control of CPU109, and shifts processing to step SI. 
[0062] On the other hand, when the clear carbon button is not pushed, program 
play equipment 100 distinguishes by CPU 109 whether the user pushed the 
definite carbon button among the manual operation buttons 119 in a control 
panel 118 in step S5. 

[0063] Here, when the definite carbon button is not pushed, program play 
equipment 100 stands by until a definite carbon button is pushed on the basis of 
control of CPU 109. 

[0064] On the other hand, when a definite carbon button is pushed, in step S6, 
program play equipment 100 makes the basis of control of CPU 109 memorize 
the set point to RAM1 10, and shifts processing to step S7. 
[0065] Then, program play equipment 100 distinguishes by CPU109 whether it is 
the set point which shows either among the start time of the element material 
data currently recorded on the video tape VTP with which whether it being the 
set point about the element material data which the inputted set point 
reproduces, and VTR10 for playback were equipped, end time, or program 
length in step S7. 

[0066] Here, when it is the set point about the element material data which the 



inputted set point reproduces, program play equipment 100 performs set point 
calculation processing about element material data on the basis of control of 
CPU 109 in step S8. This set point calculation processing is expressed with a 
series of processes shown in drawing 5 . 

[0067] That is, as program play equipment 100 is shown in this drawing, in step 
S21, it distinguishes by CPU109 whether the inputted set point is what shows 
start time. 

[0068] Here, when the inputted set point is what shows start time, program play 
equipment 100 distinguishes by CPU109 whether end time is memorized by 
RAM1 10 by input ending in step S22. 

[0069] Here, when end time is input ending, in step S23, based on start time and 
end time, program play equipment 100 computes program length, and RAM1 10 
is made to memorize it, it ends a series of set point calculation processings, and 
shifts processing to step S10 in drawing 4 by CPU 109. 

[0070] On the other hand, when end time is not input ending, program play 
equipment 100 distinguishes by CPU 109 whether program length is memorized 
by RAM1 10 by input ending in step S24. 

[0071] When program length is not input ending, here Program play equipment 
100 ends a series of set point calculation processings as they are, and shifts 
processing to step S10 in drawing 4 , and when program length is input ending 



In step S25, based on start time and program length, compute end time, 
RAM1 10 is made to memorize, a series of set point calculation processings are 
ended, and processing is shifted to step S10 in drawing 4 by CPU 109. 
[0072] On the other hand, when the inputted set point is not what shows start 
time as a result of the distinction in step S21, program play equipment 100 
distinguishes by CPU 109 whether the inputted set point is what shows end time 
in step S26. 

[0073] Here, when the inputted set point is what shows end time, program play 
equipment 100 distinguishes by CPU109 whether start time is memorized by 
RAM1 10 by input ending in step S27. 

[0074] Here, when start time is input ending, program play equipment 100 shifts 
processing to step S23, as mentioned above, based on start time and end time, 
by CPU109, it computes program length, and RAM1 10 is made to memorize it, 
ends a series of set point calculation processings, and shifts processing to step 
S10 in drawing 4 . 

[0075] On the other hand, when start time is not input ending, program play 
equipment 100 distinguishes by CPU 109 whether program length is memorized 
by RAM1 10 by input ending in step S28. 

[0076] When program length is not input ending, here Program play equipment 
100 ends a series of set point calculation processings as they are, and shifts 



processing to step S10 in drawing 4 , and when program length is input ending 
In step S29, based on end time and program length, compute start time, 
RAM1 10 is made to memorize, a series of set point calculation processings are 
ended, and processing is shifted to step S10 in drawing 4 by CPU 109. 
[0077] Furthermore, when the inputted set point is not what shows end time as a 
result of the distinction in step S26, program play equipment 100 distinguishes 
by CPU 109 whether the inputted set point is what shows program length in step 
S30. 

[0078] When it is what program play equipment 100 ends a series of set point 
calculation processings as they are, shifts processing to step S10 in drawing 4 , 
and shows program length when the inputted set point is not what shows 
program length here, in step S31, it distinguishes by CPU 109 whether start time 
is memorized by RAM1 10 by input ending. 

[0079] Here, when start time is input ending, in step S32, based on start time 
and program length, program play equipment 100 computes end time, and 
RAM1 10 is made to memorize it, it ends a series of set point calculation 
processings, and shifts processing to step S10 in drawing 4 by CPU 109. 
[0080] On the other hand, when start time is not input ending, program play 
equipment 100 distinguishes by CPU 109 whether end time is memorized by 
RAM1 10 by input ending in step S33. 



[0081] When end time is not input ending, here Program play equipment 100 
ends a series of set point calculation processings as they are, and shifts 
processing to step S10 in drawing 4 , and when end time is input ending 
Processing is shifted to step S29, as mentioned above, based on end time and 
program length, by CPU109, compute start time, RAM1 10 is made to memorize, 
a series of set point calculation processings are ended, and processing is shifted 
to step S1 0 in drawing 4 . 

[0082] Program play equipment 100 performs such set point calculation 
processing in step S8, when it is the set point about the element material data 
which the inputted set point reproduces as a result of being distinguished in the 
step S7 in drawing 4 . 

[0083] When it is not the set point about the element material data which the 
inputted set point reproduces on the other hand as a result of being 
distinguished in step S7, namely, when it is the set point which shows either 
among the start time of the material data after processing recorded on the video 
tape VTR with which VTR20 for record was equipped, end time, or program 
length Program play equipment 100 performs set point calculation processing 
about the material data after processing recorded on the basis of control of 
CPU 109 in step S9. This set point calculation processing computes remaining 
one setting item among start time, end time, or program length like a series of 



processes previously shown in drawing 5 using any two setting items. 
[0084] Thus, termination of the set point calculation processing in step S8 or 
step S9 distinguishes by CPU 109 whether in step S10, the input of all the set 
points is completed and program play equipment 100 is memorized by RAM1 10. 
[0085] Here, when no input of the set points is completed, program play 
equipment 100 shifts processing to step S1 , when the input of all the set points is 
completed, in step S11, based on the program length of the element material 
data to reproduce, and the program length of the material data after processing 
which records, a program length degree of shrinkage is computed and a series 
of processings are ended by CPU 109. Here, a program length degree of 
shrinkage is expressed with a degree type (1). In addition, in the degree type (1), 
N shows a program length degree of shrinkage, TLP shows the program length 
of the element material data to reproduce, and TLR shows the program length of 
the material data after processing to record. 
[0086] 
[Equation 1] 

[0087] Program play equipment 100 can compute a program length degree of 
shrinkage by the ability to carry out it in this way. According to the computed 



program length degree of shrinkage, program length is expanded [ program play 
equipment 100 / if a user does the depression of the initiation carbon button 
among the manual operation buttons 1 19 in a control panel 118] and contracted 
heavy reading of the playback data DP, or by flying and performing reading on 
the basis of control of CPU 109 which functions as a program length flexible 
processing means. That is, as mentioned above, program play equipment 100 
stores the image data DPV temporarily in the image memory 104, by performing 
insertion or deletion of an image per a frame unit or field according to a program 
length degree of shrinkage from this image memory 104, fluctuates the frame 
number or the number of the fields of the image data DRV, and determines the 
program length of the image data DRV. 

[0088] Although it is generally possible to store temporarily and read all the 
image data DPV to the image memory 104 when expanding and contracting 
such program length, there is a possibility that the need storage capacity of the 
image memory 104 may increase according to program length, in this case. 
[0089] Then, compared with program length, program length is expanded [ as 
image memory 104 / using small storage capacity, for example, the thing which 
consists of 10 seconds (300 frames), ] in program play equipment 100 and 
contracted in every [ according to the storage capacity and the program length 
degree of shrinkage of this image memory 104 ] edit unit (henceforth an edit 



block). At this time, program play equipment 100 selects the die length of an edit 
block so that the amount of telescopic motion, i.e., the frame number fluctuated, 
and the number of the fields per 1 edit block may become within the memory 
capacity (memorizable frame number) of the image memory 104. 
[0090] For example, as shown in drawing 6 , when the program length TLP of 
element material data is made into 108000 frames (60 minutes, 3600 seconds), 
N is considered as -5% (5400 frames, compression for 180 seconds) of program 
degrees of shrinkage and memory capacity of the image memory 104 is 
considered as 300 frame (10 seconds), edit block length LE becomes a 
maximum of 6000 frames. 

[0091] It piles up and reads the image data memorized by the image memory 
104 by the ratio according to the program length degree of shrinkage N, or flies 
and reads them, and program play equipment 100 carries out, reads one by one, 
and supplies to the merge section 114 as image data DRV while control VTR10 
for playback, and only a 1 edit block reproduces element material data and it 
makes image memory 104 memorize image data DPV one by one by CPU 109. 
[0092] for example, program play equipment 100 is shown in drawing 7 , when 
compressing the program length which considered N as -5% of program length 
degrees of shrinkage — as - CPU 109 -- 20 frames — one frame - comparatively 
coming out - a frame - flying - reading » carrying out - this - per [ 1 edit 



block (6000 frames) ] — compression of 300 frames is performed. 
[0093] moreover, program play equipment 100 is shown in drawing 8 , when 
elongating the program length which considered N as +5% of program length 
degrees of shrinkage - as - CPU 109 -- 20 frames - one frame comparatively 
- coming out - heavy reading of a frame - carrying out this - per [ 1 edit block 
(6000 frames) ] - expanding of 300 frames is performed. 

[0094] And program play equipment 100 controls VTR20 for record by CPU 109, 
and records the record data DR on 1 edit block [ every ] video tape VTR. 
[0095] In order to expand and contract the program length of such every edit 
block, it is necessary to synchronize playback of the edit block in VTR 10 for 
playback, and record of the edit block in VTR20 for record. 
[0096] That is, in compression processing of program length, as shown in 
drawing 7 , program play equipment 100 needs to control VTR10 for playback, 
and VTR20 for record so that the point of the edit block in VTR10 for playback 
ending [ playback ] and the point of the edit block in VTR20 for record ending 
[ record ] become coincidence. Moreover, in expanding processing of program 
length, as shown in drawing 8 , program play equipment 100 needs to control 
VTR10 for playback, and VTR20 for record so that the playback start point of the 
edit block in VTR10 for playback and the recording start point of the edit block in 
VTR20 for record become coincidence. The synchronousr control of such 



VTR10 for playback and VTR20 for record is called phase adjusting. 
[0097] Then, program play equipment 100 makes PURIRORU which rewinds 
video tapes VTP and VTR before the predetermined time (150 frames) of a 
playback start point and a recording start point, for example, 5 seconds, perform 
on the basis of control of CPU109 to VTR 10 for playback, and VTR20 for record 
in advance of this phase adjusting, respectively. 

[0098] And program play equipment 100 makes transit of video tapes VTP and 
VTR start to VTR10 for playback, and VTR20 for record after completion of 
PURIRORU while starting count-up of the criteria timer for playback which does 
not perform and illustrate phase adjusting by CPU 109, and the criteria timer for 
record. 

[0099] For example, when expanding and contracting program length, program 
play equipment 100 performs phase-adjusting processing to which a playback 
start point and a recording start point serve as the same timing, as shown in 
drawing 9 . In addition, in phase adjusting at the time of compression of program 
length, as previously shown in drawing 7 , a playback start point precedes a 
compressed part of program length to a recording start point. 
[0100] In drawing 9 , if the time code of a playback start point is set to n and the 
amount of PURIRORU is made into 150 frames (5 seconds), program play 
equipment 100 will start count-up of a playback side criteria timer from n-150 by 



CPU109, as shown in this drawing (A). And program play equipment 100 
fluctuates the tape travel speed of the video tape VTP in VTR10 for playback, 
and CPU 109 adjusts it so that the time code of VTR10 for playback may be in 
agreement to the timing before a playback start point to the counted value of a 
playback side criteria timer. 

[0101] Furthermore, as program play equipment 100 is shown in the timing from 
which a playback side criteria timer is set to n-4 If the time code of VTR10 for 
playback is in agreement to the counted value of a playback side criteria timer 
To the timing from which the tape travel speed of the video tape VTP in VTR10 
for playback is returned to standard speed, and the time code of VTR10 for 
playback is set to n by CPU109 While making playback of element material data 
start to VTR10 for playback, storing of the image data DPV to the image memory 
104 is started. 

[0102] It can come, simultaneously as shown in this drawing (B), program play 
equipment 100 fluctuates the tape travel speed of the video tape VTR in VTR20 
for record, and CPU109 adjusts it so that count-up of a record side criteria timer 
may be started from n-150 and the time code of VTR20 for record may be in 
agreement to the timing before a recording start point to the counted value of a 
record side criteria timer with CPU109. 

[0103] And as program play equipment 100 is shown in the timing from which a 



record side criteria timer is set to n-5 If the time code of VTR20 for record is in 
agreement to the counted value of a record side criteria timer To the timing from 
which the tape travel speed of the video tape VTR in VTR20 for record is 
returned to standard speed, and the time code of VTR20 for record is set to n by 
CPU 109 While making record of the material data after processing start to 
VTR20 for record, read-out of the image data DRV from the image memory 104 
is started. 

[0104] Program play equipment 100 adjusts program length, when such 
PURIRORU, phase adjusting, and program length telescopic motion are made 
into one cycle and only the number of edit blocks repeats this cycle. 
[0105] Specifically according to the depression of the initiation carbon button by 
the user, program length is expanded [ program play equipment 100 ] among the 
manual operation buttons 119 in a control panel 118 and contracted by passing 
through a series of processes shown in drawing 10 . 

[0106] First, program play equipment 100 computes the edit block length and the 
number of cycles which were mentioned above by CPU 109 in step S41 based 
on the memory capacity of the program length of the element material data to 
reproduce, a program length degree of shrinkage, and the image memory 104, 
as shown in this drawing. 

[0107] Then, program play equipment 100 is set to step S42. Start the 



processing to an edit block on the basis of control of CPU 109, and it is received 
at each of VTR10 for playback, and VTR20 for record. The video tape VTR with 
which the video tape VTP with which outputted the control command CMP and 
CMR which directs PURIRORU, and VTR 10 for playback was equipped, and 
VTR20 for record were equipped It is made PURIRORU before the 
predetermined time of the playback start point about the first edit block, and a 
recording start point, respectively. 

[0108] And program play equipment 100 makes the basis of control of CPU109 

start phase-adjusting processing in step S43 to each of VTR10 for playback, and 

VTR20 for record, when CPU 109 receives the operating state information INFP 

and INFR which shows the purport which PURIRORU completed. 

[0109] Here, phase-adjusting processing in VTR10 for playback is performed by 

passing through a series of processes shown in drawing 1 1 . 

[0110] That is, as shown in this drawing, in step S51, program play equipment 

100 outputs control command CMP which directs playback initiation on the basis 

of control of CPU 109 to VTR1 0 for playback, and it starts the count of a playback 

side criteria timer while carrying out playback initiation. 

[0111] Then, program play equipment 100 distinguishes whether in step S52, by 
CPU 109, the counted value of a playback side criteria timer is compared with the 
time code of VTR 10 for playback, and the time code of VTR 10 for playback is 



behind to the counted value of whether the counted value of a playback side 
criteria timer is larger than the time code of VTR10 for playback, and a playback 
side criteria timer. 

[01 12] When the time code of VTR10 for playback is behind to the counted value 
of a playback side criteria timer, program play equipment 100 outputs control 
command CMP which directs the purport which accelerates the tape travel 
speed of a video tape VTP only 10% to VTR10 for playback to the basis of 
control of CPU 109, and it is made to accelerate it in step S53 here. 
[0113] On the other hand, when the time code of VTR10 for playback is not 
behind to the counted value of a playback side criteria timer Program play 
equipment 100 shifts processing to step S54. CPU 109 compares the counted 
value of a playback side criteria timer, and the time code of VTR10 for playback. 
It distinguishes whether the time code of VTR10 for playback is progressing to 
the counted value of whether the counted value of a playback side criteria timer 
is smaller than the time code of VTR10 for playback, and a playback side criteria 
timer. 

[0114] Here, when the time code of VTR10 for playback is progressing to the 
counted value of a playback side criteria timer, in step S55, program play 
equipment 100 makes the basis of control of CPU 109 output and slow down 
control command CMP which directs the purport which slows down the tape 



travel speed of a video tape VTP only 10% to VTR10 for playback, and shifts 
processing to step S52. 

[0115] On the other hand, when the time code of VTR10 for playback is not 
progressing to the counted value of a playback side criteria timer, since the 
counted value of a playback side criteria timer and the time code of VTR10 for 
playback are in agreement, program play equipment 100 shifts processing to 
step S56. Program play equipment 100 outputs control command CMP which 
directs the purport which returns the tape travel speed of a video tape VTP to 
standard speed to VTR10 for playback to the basis of control of CPU 109, and 
standard speed is made to make it it in step S56. 

[0116] Then, program play equipment 100 distinguishes whether the video tape 
VTP in VTR10 for playback reached the basis of control of CPU 109 at the 
playback start point in step S57 based on the time code of VTR10 for playback. 
[0117] When the video tape VTP in VTR10 for playback has not reached a 
playback start point here, program play equipment 100 shifts processing to step 
S52. 

[0118] On the other hand, when the video tape VTP in VTR10 for playback 
reaches a playback start point, program play equipment 100 ends a series of 
phase-adjusting processings, and shifts processing to step S44 in drawing 10 . 
[0119] Moreover, phase-adjusting processing in VTR20 for record is performed 



by passing through a series of processes shown in drawing 12 . 
[0120] That is, as shown in this drawing, in step S61, program play equipment 
100 outputs control command CMR which directs playback initiation on the basis 
of control of CPU109 to VTR20 for record, and it starts the count of a record side 
criteria timer while carrying out playback initiation. 

[0121] Then, program play equipment 100 distinguishes whether in step S62, by 
CPU 109, the counted value of a record side criteria timer is compared with the 
time code of VTR20 for record, and the time code of VTR20 for record is behind 
to the counted value of whether the counted value of a record side criteria timer 
is larger than the time code of VTR20 for record, and a record side criteria timer. 
[0122] When the time code of VTR20 for record is behind to the counted value of 
a record side criteria timer, program play equipment 100 outputs control 
command CMR which directs the purport which accelerates the tape travel 
speed of a video tape VTR only 10% to VTR20 for record to the basis of control 
of CPU 109, and it is made to accelerate it in step S63 here. 
[0123] On the other hand, when the time code of VTR20 for record is not behind 
to the counted value of a record side criteria timer Program play equipment 100 
shifts processing to step S64. CPU 109 compares the counted value of a record 
side criteria timer, and the time code of VTR20 for record. It distinguishes 
whether the time code of VTR20 for record is progressing to the counted value of 



whether the counted value of a record side criteria timer is smaller than the time 
code of VTR20 for record, and a record side criteria timer. 
[0124] Here, when the time code of VTR20 for record is progressing to the 
counted value of a record side criteria timer, in step S65, program play 
equipment 100 makes the basis of control of CPU109 output and slow down 
control command CMR which directs the purport which slows down the tape 
travel speed of a video tape VTR only 10% to VTR20 for record, and shifts 
processing to step S62. 

[0125] On the other hand, when the time code of VTR20 for record is not 
progressing to the counted value of a record side criteria timer, since the 
counted value of a record side criteria timer and the time code of VTR20 for 
record are in agreement, program play equipment 100 shifts processing to step 
S66. Program play equipment 100 outputs control command CMR which directs 
the purport which returns the tape travel speed of a video tape VTR to standard 
speed to VTR20 for record to the basis of control of CPU109, and standard 
speed is made to make it it in step S66. 

[0126] Then, program play equipment 100 distinguishes whether the video tape 
VTR in VTR20 for record reached the basis of control of CPU 109 at the 
recording start point in step S67 based on the time code of VTR20 for record. 
[0127] When the video tape VTR in VTR20 for record has not reached a 



recording start point here, program play equipment 100 shifts processing to step 
S62. 

[0128] On the other hand, when the video tape VTR in VTR20 for record reaches 
a recording start point, program play equipment 100 ends a series of 
phase-adjusting processings, and shifts processing to step S44 in drawing 10 . 
[0129] In step S43 in drawing 10 , if program play equipment 100 makes such 
phase-adjusting processing perform on the basis of control of CPU 109 to each 
of VTR10 for playback, and VTR20 for record, it will start storing of the image 
data DPV to the image memory 104 on the basis of control of CPU 109 in step 
S44. 

[0130] Then, in step S45, program play equipment 100 outputs and carries out 
the recording start of control command CMR which directs a recording start to 
VTR20 for record to it while starting read-out of the image data DRV on the basis 
of control of CPU 109 from the image memory 104. 

[0131] Then, program play equipment 100 is set to step S46. If CPU 109 receives 
the operating state information INFP and INFR the video tape VTP in VTR 10 for 
playback and the video tape VTR in VTR20 for record indicate the purports 
which reached the point ending [ playback ] and the point ending [ record ], 
respectively to be The control command CMP and CMR which directs a 
playback halt and a record halt is outputted to the basis of control of CPU 109, 



and it is made to suspend actuation to each of VTR10 for playback, and VTR20 
for record. 

[0132] And program play equipment 100 distinguishes whether the processing to 
all edit blocks was completed in step S47. 

[0133] When program play equipment 100 shifts processing to step S42 when 
the processing to all edit blocks is not completed here, the processing to the 
remaining edit block is repeated and the processing to all edit blocks is 
completed, a series of processings are ended. 

[0134] Program play equipment 100 can perform program length flexible 
processing by passing through such processing. 

[0135] now, the null mentioned above as CC data according to the program 
length degree of shrinkage as it was mentioned above, when program play 
equipment 100 performed such program length flexible processing — the new 
CC data DRCC corresponding to the image data DRV and voice data DRA are 
generated by performing insertion or deletion of data. Below, the processing for 
generating this new CC data DRCC is explained in full detail. 
[0136] program play equipment 100 - the basis of control of CPU 109 - heavy 
reading, the frame which flew and carried out reading, or the field - 
corresponding — null — insertion or deletion of data is performed. Here, although 
Rhine 21 and data are divided roughly into the data in which text is shown, and a 



control code as mentioned above and the data in which text is shown are 
superimposed independently in each field, only the 1st field may be overlapped 
on a control code, then, program play equipment 100 does not mix the data 
corresponding to the field which is different on the basis of control of CPU109 - 
as — null — insertion or deletion of data is performed, moreover, program play 
equipment 100 does not differ from the order relation of the 1st field of the CC 
data DPCC and the 2nd field on the basis of control of CPU 109 based on the 
same reason - as — null — insertion or deletion of data is performed. [ in / in the 
order relation of the 1st field of the CC data DRCC and the 2nd field in the 
material data after processing / element material data ] 

[0137] Specifically in program play equipment 100, CPU 109 performs the 
software module which consists of structure shown in drawing 13 . In addition, in 
this drawing, the module in which the function for performing insertion or deletion 
of CC data among the functions which CPU 109 has is shown is shown. 
Therefore, in program play equipment 100, the module which performs control to 
the module concerned which is the function which CPU 109 has shall be a 
function which CPU109 has substantially, and, below, shall be expressed as a 
"high order." 

[0138] First, as shown in this drawing, CPU109 reads the CC data DPCC 
memorized by the CC data memory 108 which functions as a buffer for CC data 



inputs, and performs taking-in processing of this CC data DPCC. At this time, 
CPU 109 incorporates the current time information TC with the CC data DPCC. 
This current time information TC is relative time information which shows the 
time of day which incorporated the CC data DPCC, and CPU 109 generates it 
spontaneously. That is, CPU109 gives the current time information TC 
generated by the current time information generation means slack high order to 
this module, and functions on the CC data DPCC as a data taking-in means 
matched and incorporated. And CPU 109 makes the incorporated CC data 
DPCC and the current time information TC write in and store temporarily through 
a bus 1 13 at RAM1 10 which functions as a saved area for CC data inputs. 
[0139] On the other hand, CPU 109 functions also as a data output means to 
output CC data which carried out in this way and were incorporated, and 
performs the following output processing in this case. That is, CPU 109 makes 
this read-out initiation time information TS write in and store temporarily through 
a bus 113 at RAM1 10 which functions as a read-out initiation time information 
saved area, when the read-out initiation time information TS is received from a 
read-out initiation time information generation means slack high order. This 
read-out initiation time information TS is relative time information which shows 
the time of day which reads the CC data DPCC which CPU109 generates 
spontaneously and were incorporated like the current time information TC. 



Moreover, CPU 109 makes this art demand information PR write in and store 
temporarily through a bus 113 at RAM1 10 which functions as an art flag saved 
area, when the art demand information PR is received from an art demand 
information generation means slack high order. This art demand information PR 
is information which shows by any insertion or deletion shall be performed for 
the image which constitutes image data between a frame unit or a field unit, in 
order to expand and contract program length. And based on the steady frame 
pulse FP given from a frame pulse generation means slack high order, CPU 109 
is the CC data DPCC memorized by RAM1 10 which functions as a saved area 
for CC data inputs, and writes out the CC data DPCC of the time of day 
corresponding to the read-out initiation time information TS to the CC data 
memory 108 which functions as a buffer for CC data output as CC data DRCC 
one by one. this time - CPU 109 - the CC data DRCC - receiving - null - the 
insertion pulse IP which shows the purport which inserts or deletes data, or a 
deletion pulse DP - an insertion pulse or deletion pulse generation - a means 
the CC data DRCC which output when given from a high order -- receiving - null 
- the processing which inserts or deletes data starts and the insertion counter IC 
with which CPU109 is equipped, or a deletion counter DC operate. 
[0140] In order to explain output processing of such CC data DRCC more 
concretely, drawing 14 thru/or drawing 20 are used and explained. 



[0141] First, the case where insertion or deletion of a frame is not performed is 
explained to the image data DPV memorized by the image memory 104. 
[0142] For example, as shown in the left-hand side in drawing 14 (A), the case 
where the image data DPV with which a frame number consists of n+0, n+1 , n+2, 
n+3, n+4, n+5, and n+6 are inputted into the image memory 104 is considered. 
In addition, a frame number here shows the current time information TC 
mentioned above. As shown in the playback data DP on the left-hand side in this 
(drawing B), it corresponds to each frame of the image data DPV here. (The 1st 
field and the 2nd field), respectively (cO, cO), It shall be superimposed on the CC 
data DPCC which consist of (d, d), (c2, c2), (NULL, c3), (c4, NULL), (NULL, 
NULL), and (c6, c6), and this CC data DPCC shall be inputted into the CC data 
memory 108. in addition, the null which showed the "1st byte" in each field, and 
the "2nd byte" of the 1st character section on which the 1st character mentioned 
above is recorded, respectively and the 2nd character section on which the 2nd 
character is recorded in this drawing, and "NULL" mentioned above -- being 
superimposed on data is shown. 

[0143] Program play equipment 100 in this case, about image data As shown in 
the this (drawing A) Nakamigi side, after predetermined time passes on the basis 
of control of CPU109, A frame number reads from the image memory 104 as 
image data DRV which consist of n+0, n+1, n+2, n+3, n+4, n+5, and n+6, 



without changing the order relation of a frame. In addition, a frame number here 
shows the read-out initiation time information TS which was mentioned above 
and which was mentioned above. 

[0144] It corresponds to this. Program play equipment 100 As shown in the this 
(drawing B) Nakamigi side, about CC data on the basis of control of CPU109 
The ** to which order relation of a frame is not changed corresponding to image 
data after predetermined time passes, It reads from the CC data memory 108 as 
CC data DRCC which consist of (cO, cO), (d, d), (c2, c2), (NULL, c3), (c4, 
NULL), (NULL, NULL), and (c6, c6). 

[0145] Thus, when not performing insertion or deletion of a frame to the image 
data DPV memorized by the image memory 104, the phase relation of the image 
data DRV and the CC data DRCC outputted to the basis of control of CPU109 
controls program play equipment 100 to maintain the phase relation of the image 
data DPV and the CC data DPCC inputted, and outputs it as image data DRV 
and CC data DRCC. 

[0146] Next, the case where an image is deleted per frame is explained to the 
image data DPV memorized by the image memory 104. 

[0147] For example, as shown in the left-hand side in drawing 15 (A), the case 
where it deletes by flying, reading and carrying out the n+1st frames which the 
image data DPV with which a frame number consists of n+0, n+1 , n+2, n+3, n+4, 



n+5, and n+6 are inputted into the image memory 104, among these are shown 
in the slash section in the said drawing is considered. As shown in the playback 
data DP on the left-hand side in this (drawing B), it corresponds to each frame of 
the image data DPV here. (The 1st field and the 2nd field), respectively (cO, cO), 
It shall be superimposed on the CC data DPCC which consist of (c1 , c1), (c2, c2), 
(NULL, c3), (c4, NULL), (NULL, NULL), and (c6, c6), and this CC data DPCC 
shall be inputted into the CC data memory 108. 

[0148] Program play equipment 100 in this case, about image data As shown in 
the this (drawing A) Nakamigi side, the n+1st frames are deleted on the basis of 
control of CPU 109. After predetermined time passes, a frame number reads 
from the image memory 104 as image data DRV which consist of n+0, n+2, n+3, 
n+4, n+5, and n+6, without changing the order relation of the remaining frames. 
[0149] It corresponds to this. Program play equipment 100 As shown in the this 
(drawing B) Nakamigi side, about CC data on the basis of control of CPU 109 
The inside of the frame after the n+1st frames deleted from the image data DPV, 
The CC data DPCC both the 1st field and whose 2nd field are "NULL(s)" first 
Namely, the CC data DPCC corresponding to the n+5th frames shown in the 
slash section in the said drawing are deleted. After predetermined time passes, it 
reads from the CC data memory 108 as CC data DRCC which consist of (cO, cO), 
(d, d), (c2, c2), (NULL, c3), (c4, NULL), and (c6, c6), without changing the 



order relation of the remaining frames. Namely, the inside of the frame after the 
n+1st frames with which program play equipment 100 was deleted from the 
image data DPV, The CC data DPCC corresponding to the two latest fields (the 
1st field of the n+3rd frames and the 2nd field of the n+4th frames) which are 
"NULL" are not deleted. The CC data DPCC corresponding to the frame both the 
1st field and whose 2nd field are "NULL(s)" are deleted. 

[0150] Thus, when deleting an image per frame to the image data DPV 
memorized by the image memory 104, only the number and the same number of 
the frame deleted from the image data DPV delete the CC data DPCC which are 
"NULL" on the basis of control of CPU 109, and both the 1st field and the 2nd 
field output program play equipment 100 to it as the image data DRV and CC 
data DRCC. Namely, so that program play equipment 100 may originate in only 
one field being overlapped on a control code as mentioned above and the data 
corresponding to the different field may not be mixed And the order relation of 
the 1st field of the CC data DRCC and the 2nd field in the material data after 
processing it does not differ from the order relation of the 1st field of the CC data 
DPCC and the 2nd field in element material data - as - the basis of control of 
CPU109 - null - data can be deleted. 

[0151] Next, the case where an image is inserted per frame is explained to the 
image data DPV memorized by the image memory 104. 



[0152] For example, as are shown in the left-hand side in drawing 16 (A), and 
the image data DPV with which a frame number consists of n+0, n+1, n+2, n+3, 
n+4, n+5, and n+6 are inputted into the image memory 104, among these it is 
shown in the slash section in the said drawing, the case where it inserts by piling 
up, reading and carrying out the n+Oth frames is considered. As shown in the 
playback data DP on the left-hand side in this (drawing B), it corresponds to 
each frame of the image data DPV here. (The 1st field and the 2nd field), 
respectively (cO, cO), It shall be superimposed on the CC data DPCC which 
consist of (d, d), (c2, c2), (NULL, c3), (c4, NULL), (NULL, NULL), and (c6, c6), 
and this CC data DPCC shall be inputted into the CC data memory 108. 
[0153] Program play equipment 100 in this case, about image data As shown in 
the this (drawing A) Nakamigi side, the n+Oth frames are inserted in the basis of 
control of CPU 109. After predetermined time passes, a frame number reads 
from the image memory 104 as image data DRV which consist of n+0, n+0, n+1, 
n+2, n+3, n+4, n+5, and n+6, without changing the order relation of the 
remaining frames. 

[0154] It corresponds to this. Program play equipment 100 About CC data, as 
shown in the this (drawing B) Nakamigi side, so that it may correspond to the 
image data DRV with which the n+Oth frames were inserted in the basis of 
control of CPU 109 The CC data DRCC both whose 1st field and 2nd field that 



are shown in the slash section in the said drawing are "NULL(s) M are inserted in 
the frame just behind the n+Oth frames. The ** to which order relation of the 
remaining frames is not changed after predetermined time passes, It reads from 
the CC data memory 108 as CC data DRCC which consist of (cO, cO), (NULL, 
NULL), (d, d), (c2, c2), (NULL, c3), (c4, NULL), (NULL, NULL), and (c6, c6). 
[0155] Thus, when inserting an image per frame to the image data DPV 
memorized by the image memory 104, only the number and the same number of 
the frame inserted in the basis of control of CPU 109 to the image data DPV 
insert the CC data DRCC which are "NULL", and both the 1st field and the 2nd 
field output program play equipment 100 as the image data DRV and CC data 
DRCC. Namely, so that program play equipment 100 may originate in only one 
field being overlapped on a control code as mentioned above and the data 
corresponding to the different field may not be mixed And the order relation of 
the 1st field of the CC data DRCC and the 2nd field in the material data after 
processing it does not differ from the order relation of the 1st field of the CC data 
DPCC and the 2nd field in element material data as the basis of control of 
CPU109 - null - data can be inserted. 

[0156] Next, the case where an image is deleted per field is explained to the 
image data DPV memorized by the image memory 104. 

[0157] for example, it is shown in the left-hand side in drawing 17 (A) — as — a 



field number N+ - 0, n+0, N+1, n+1, N+2, and n+ - 2, N+3, n+3, N+4, n+4, 
and N+ - 5, n+5, N+6, n+6, N+7, and n+ - 7, N+8, n+8, N+9 and n+9 - that is, 
The image data DPV with which a frame number consists of n+0, n+1, n+2, n+3, 
n+4, n+5, n+6, n+7, n+8, and n+9 are inputted into the image memory 104. 
Among these, the case where it deletes by flying, reading and carrying out the 
1st field (N+1) in the n+1st frames shown in the slash section in the said drawing 
and the 1st field (N+7) in the n+7th frames is considered. As shown in the 
playback data DP on the left-hand side in this (drawing B), it corresponds to 
each frame of the image data DPV here. (The 1st field and the 2nd field), 
respectively (CO, cO), (C1, d), (C2, c2), (NULL, c3), (C4, NULL), It shall be 
superimposed on the CC data DPCC which consist of (NULL, NULL), (C6, c6), 
(C7, c7), (NULL, NULL), and (C9, c9), and this CC data DPCC shall be inputted 
into the CC data memory 108. 

[0158] Program play equipment 100 in this case, about image data The 1st field 
[ in / as shown in the this (drawing A) Nakamigi side / to the basis of control of 
CPU109 / the n+1 st frames ] (N+1), The 1st field (N+7) in the n+7th frames is 
deleted. The ** to which order relation of the remaining fields is not changed 
after predetermined time passes, A field number reads from the image memory 
104 as image data DRV which consist of N+0, n+0, n+1, N+2, n+2, N+3, n+3, 
N+4, n+4, N+5, n+5, N+6, n+6, n+7, N+8, n+8, N+9, and n+9. Program play 



equipment 100 namely, on the basis of control of CPU 109 (The 1st field and the 
2nd field), respectively (N+0, n+0), The image data DRV which consist of nine 
frames which consist of (n+1, N+2), (n+2, N+3), (n+3, N+4), (n+4, N+5), (n+5, 
N+6), (n+6, n+7), (N+8, n+8), and (N+9, n+9) are outputted. 
[0159] It corresponds to this. Program play equipment 100 As shown in the this 
(drawing B) Nakamigi side, about CC data on the basis of control of CPU 109 
The CC data DPCC both the 1st field and whose 2nd field are M NULL(s)" among 
all the fields of 18 sheets at the beginning Namely, the CC data DPCC of the 1st 
field corresponding to the n+5th frames shown in the slash section in the said 
drawing and the 2nd field are deleted. The ** to which order relation of the 
remaining frames is not changed after predetermined time passes, It reads from 
the CC data memory 108 as CC data DRCC which consist of (CO, cO), (C1, d), 
(C2, c2), (NULL, c3), (C4, NULL), (C6, c6), (C7, c7), (NULL, NULL), and (C9, c9). 
That is, program play equipment 100 deletes the CC data DPCC corresponding 
to the frame both the 1st field and whose 2nd field are "NULL(s)" rather than 
deletes the CC data DPCC corresponding to the first two fields (the 1st field of 
the n+3rd frames, and the 2nd field of the n+4th frames) which are "NULL" 
among all the fields. 

[0160] Thus, when deleting an image per field to the image data DPV 
memorized by the image memory 104, only the number and the same number of 



the field deleted from the image data DPV delete the CC data DPCC which are 
"NULL" on the basis of control of CPU109, and both the 1st field and the 2nd 
field output program play equipment 100 to it as the image data DRV and CC 
data DRCC. Namely, so that program play equipment 100 may originate in only 
one field being overlapped on a control code as mentioned above and the data 
corresponding to the different field may not be mixed And the order relation of 
the 1st field of the CC data DRCC and the 2nd field in the material data after 
processing it does not differ from the order relation of the 1st field of the CC data 
DPCC and the 2nd field in element material data — as — the basis of control of 
CPU109 - null - data can be deleted. 

[0161] Next, the case where an image is inserted per field is explained to the 
image data DPV memorized by the image memory 104. 

[0162] for example, it is shown in the left-hand side in drawing 18 (A) — as - a 
field number - N+ - 0, n+0, N+1, n+1, N+2, and n+ - 2, N+3, n+3, N+4, n+4, 
and N+ - 5, n+5, N+6, n+6, N+7, and n+ - 7, N+8, n+8, N+9 and n+9 -- that is, 
As the image data DPV with which a frame number consists of n+0, n+1, n+2, 
n+3, n+4, n+5, n+6, n+7, n+8, and n+9 are inputted into the image memory 104, 
among these it is shown in the slash section in the said drawing The case where 
it inserts by piling up, reading and carrying out the 2nd field (n+0) in the n+Oth 
frames and the 1st field (N+7) in the n+7th frames is considered. As shown in 



the playback data DP on the left-hand side in this (drawing B), it corresponds to 
each frame of the image data DPV here. (The 1st field and the 2nd field), 
respectively (CO, cO), (C1, d), (C2, c2), (C3, c3), (C4, c4), It shall be 
superimposed on the CC data DPCC which consist of (C5, c5), (C6, c6), (C7, c7), 
(C8, c8), and (C9, c9), and this CC data DPCC shall be inputted into the CC data 
memory 108. 

[0163] Program play equipment 100 in this case, about image data The 2nd field 
[ in / as shown in the this (drawing A) Nakamigi side / to the basis of control of 
CPU 109 / the n+Oth frames ] (n+0), The 1st field (N+7) in the n+7th frames is 
inserted. The ** to which order relation of the remaining fields is not changed 
after predetermined time passes, A field number As image data DRV which 
consist of N+0, n+0, n+0, N+1, n+1, N+2, n+2, N+3, n+3, N+4, n+4, N+5, n+5, 
N+6, n+6, N+7, N+7, n+7, N+8, n+8, N+9, and n+9 It reads from the image 
memory 104. Program play equipment 100 namely, on the basis of control of 
CPU 109 (The 1st field and the 2nd field), respectively (N+0, n+0), (n+0, N+1), 
(n+1, N+2), (n+2, N+3), (n+3, N+4), The image data DRV which consist of 11 
frames which consist of (n+4, N+5), (n+5, N+6), (n+6, N+7), (N+7, n+7), (N+8, 
n+8), and (N+9, n+9) are outputted. 

[0164] It corresponds to this. Program play equipment 100 The 2nd field [ in / as 
CC data are shown in the this (drawing B) Nakamigi side / to the basis of control 



of CPU 109 / the n+Oth frames ] (n+0), So that it may correspond to the image 
data DRV with which the 1st field (N+7) in the n+7th frames was inserted The 
CC data DRCC both whose 1st field and 2nd field that are shown in the slash 
section in the said drawing are "NULL(s)" are inserted in the frame just behind 
the n+Oth frames. The ** to which order relation of the remaining frames is not 
changed after predetermined time passes, (CO, cO), (NULL, NULL), (C1, c1), (C2, 
c2), It reads from the CC data memory 108 as CC data DRCC which consist of 
(C3, c3), (C4, c4), (C5, c5), (C6, c6), (C7, c7), (C8, c8), and (C9, c9). 
[0165] Thus, when inserting an image per field to the image data DPV 
memorized by the image memory 104, only the number and the same number of 
the field inserted in the basis of control of CPU109 to the image data DPV insert 
the CC data DRCC which are "NULL", and both the 1st field and the 2nd field 
output program play equipment 100 as the image data DRV and CC data DRCC. 
Namely, so that program play equipment 100 may originate in only one field 
being overlapped on a control code as mentioned above and the data 
corresponding to the different field may not be mixed And the order relation of 
the 1st field of the CC data DRCC and the 2nd field in the material data after 
processing it does not differ from the order relation of the 1st field of the CC data 
DPCC and the 2nd field in element material data - as - the basis of control of 
CPU109 - null - data can be inserted. 



[0166] by the way, program play equipment 100 -- the null in a frame unit or a 
field unit - according to this approach, the following faults may be caused, 
although it explains as what inserts in the eliminated frame or the frame just 
behind the field the CC data DRCC both the 1st field and whose 2nd field are 
"NULL(s)" at any time as mentioned above in case data are inserted 
[0167] Although Rhine 21 and data are divided roughly into the data in which text 
is shown, and a control code as mentioned above, suppose them that the same 
thing is continuously superimposed over two frames about the control code in 
Rhine 21 and data service. Namely, it sets to Rhine 21 and data service. For 
example, as shown in the left-hand side in drawing 19 , it corresponds to each 
frame of the image data DPV. (the 1st field and the 2nd field) - respectively (a 
control code (cont) — ) a control code (cont) (a control code (cont) — ), As it said 
that the playback data DP were overlapped on the CC data DPCC which consist 
of a control code (cont), (c2, c2), (NULL, c3), (c4, NULL), (NULL, NULL), and (c6, 
c6) It is continuously superimposed on the same control code over two frames. 
[0168] in this case, the approach mentioned above - the null in a frame unit or a 
field unit - if data be inserted, as shown in this drawing Nakamigi side, the CC 
data DRCC shown in the slash section in the said drawing both the 1st field and 
whose 2nd field be M NULL(s)" may be inserted between the n+Oth frames and 
the n+1st frames in element material data, and fragmentation of a control code 



will arise. Here, the device which reproduces material data after processing, 
such as television, has many which carry CC decoder which consists of a 
noncommercial integrated circuit. Therefore, the device which reproduces the 
material data after processing with which such CC data DRCC were inserted can 
consider that produce fault in actuation of CC decoder and suitable presenting of 
text becomes impossible by fragmentation of a control code. 
[0169] Then, both the program play equipments 100 shall insert the CC data 
DRCC both the 1st field and whose 2nd field are "NULL(s)" in element material 
data immediately after the CC data DPCC the 1st field and whose 2nd field are 
"NULL(s)" beforehand. Specifically program play equipment 100 As shown in the 
left-hand side in drawing 20 , it corresponds to each frame of the image data 
DPV. (the 1st field and the 2nd field) — respectively (a control code (cont) — ) a 
control code (cont) (a control code (cont) --), A control code (cont), (c2, c2), 
(NULL, c3), When the playback data DP are overlapped on the CC data DPCC 
which consist of (c4, NULL), (NULL, NULL), and (c6, c6) As shown in this 
drawing Nakamigi side, on the frame just behind the n+5th frames superimposed 
on the CC data DPCC both the 1st field and whose 2nd field are "NULL(s)" 
beforehand in element material data Both the 1st field and the 2nd field insert the 
CC data DRCC shown in the slash section in the said drawing which is "NULL." 
[0170] the basis of such [ program play equipment 100 ] conditions - null - by 



inserting data, to the structure of the CC data DPCC in element material data, 
structure of the CC data DRCC in the material data after processing can be 
made the nearest, and even if it is the existing CC decoder, it can make it 
possible to display text appropriately. 

[0171] Now, in the program play equipment 100 which performs insertion or 
deletion of CC data in such a frame unit or a field unit, CPU 109 performs output 
processing of CC data by passing through a series of processes shown in 
drawing 21 . 

[0172] First, as shown in this drawing, in step S71, CPU 109 sets to "0" counted 
value of the insertion counter IC mentioned above and the deletion counter DC, 
respectively, and initializes it. 

[0173] Then, CPU 109 distinguishes whether the art demand information PR was 
given from a high order in step S72. 

[0174] Here, when the art demand information PR is not given, CPU 109 shifts 
processing to step S76. 

[0175] On the other hand, when the art demand information PR is given, 
CPU 109 distinguishes whether it is what shows a frame setup which shows the 
purport which performs insertion or deletion for the image with which the art 
demand information PR constitutes image data per frame in step S73. 
[0176] Here, when the art demand information PR is what shows a frame setup, 



in step S74, CPU 109 uses an art flag as a "frame", is made to write in and store 
it temporarily at RAM1 10 which functions as an art flag saved area, and shifts 
processing to step S76. 

[0177] When the art demand information PR is not what shows a frame setup on 
the other hand, namely, when the art demand information PR is what shows a 
field setup which shows the purport which performs insertion or deletion for the 
image which constitutes image data per field In step S75, CPU 109 makes an art 
flag the "field", is made to write in and store it temporarily at RAM1 10 which 
functions as an art flag saved area, and shifts processing to step S76. 
[0178] Then, CPU109 distinguishes whether the read-out initiation time 
information TS was given from a high order in step S76. 

[0179] Here, when the read-out initiation time information TS is not given, 
CPU109 shifts processing to step S78. 

[0180] On the other hand, when the read-out initiation time information TS is 
given, in step S77, CPU 109 makes this read-out initiation time information TS 
write in and store temporarily at RAM1 10 which functions as a read-out initiation 
time information saved area, and shifts processing to step S78. 
[0181] Then, CPU 108 distinguishes whether the frame pulse FP was given from 
a high order in step S78. 

[0182] Here, when the frame pulse FP is not given, CPU 109 shifts processing to 



step S72. 

[0183] On the other hand, when the frame pulse FP is given, CPU109 performs 
the insertion of CC data or deletion in step S79. Insertion of this CC data or 
deletion is expressed with a series of processes shown in drawing 22 . 
[0184] That is, CPU 109 distinguishes whether the deletion pulse DP was given 
from a high order in step S81, as shown in this drawing. 

[0185] Here, when the deletion pulse DP is given, CPU109 shifts to the deletion 
of step S85 thru/or step S92. 

[0186] On the other hand, when the deletion pulse DP is not given, CPU 109 
distinguishes whether the insertion pulse IP was given from the high order in 
step S82. 

[0187] Here, when the insertion pulse IP is given, CPU109 shifts to insertion 
processing of step S93 thru/or step S99. 

[0188] On the other hand, when the insertion pulse IP is not given, CPU 109 
distinguishes whether the counted value of the deletion counter DC is "0" in step 
S83. 

[0189] Here, when the counted value of the deletion counter DC is not "0", 
CPU109 shifts processing to step S86. 

[0190] On the other hand, when the counted value of the deletion counter DC is 
"0", CPU109 distinguishes whether the counted value of the insertion counter IC 



is "0" in step S84. 

[0191] Here, when the counted value of the insertion counter IC is not "0", 
CPU 109 shifts processing to step S94. 

[0192] On the other hand, when the counted value of the insertion counter IC is 
"0", in step S92, CPU109 reads the CC data DPCC of the time of day 
corresponding to the read-out initiation time information TS memorized by 
RAM1 10 which functions as a read-out initiation time information saved area 
from RAM1 10, and outputs them to the CC data memory 108 which functions as 
a buffer for CC data output as CC data DRCC. And CPU109 rewrites and 
updates the read-out initiation time information TS memorized by RAM1 10 to the 
following time information, and ends a series of insertion or deletion. After 
ending insertion or deletion, CPU 109 shifts processing to step S72 in drawing 
21 , and repeats the same processing. 

[0193] On the other hand, when the deletion pulse DP is given as a result of the 
distinction in the step S81 in drawing 22 , CPU 109 shifts to the deletion of step 
S85 thru/or step S92. In step S85, as for CPU 109, only "2" increments the 
counted value of the deletion counter DC. 

[0194] then, CPU 109 -- step S86 setting - the 1st field and the 2nd field -- both 
- null - it distinguishes whether it is data (NULL). 

[0195] here - the 1st field and the 2nd field — both -- null — in not being data, 



CPU109 shifts processing to step S92, reads the CC data DPCC of the time of 
day corresponding to the read-out initiation time information TS memorized by 
RAM1 10 which functions as a read-out initiation time information saved area 
from RAM1 10, and outputs them to the CC data memory 108 which functions as 
a buffer for CC data output as CC data DRCC. And CPU109 rewrites and 
updates the read-out initiation time information TS memorized by RAM1 10 to the 
following time information, and ends a series of insertion or deletion. After 
ending insertion or deletion, CPU109 shifts processing to step S72 in drawing 
21 , and repeats the same processing. 

[0196] on the other hand - the 1st field and the 2nd field - both - null - when it 
is data, in the step S87 in drawing 22 , as for CPU 109, only "1" carries out the 
decrement of the counted value of the deletion counter DC. 
[0197] Then, CPU109 distinguishes whether the number of the counted value of 
the deletion counter DC is odd in step S88. 

[01 98] Here, when the number of the counted value of the deletion counter DC is 
not odd (i.e., when the number is even), CPU 109 shifts processing to step S92, 
reads the CC data DPCC of the time of day corresponding to the read-out 
initiation time information TS memorized by RAM1 10 which functions as a 
read-out initiation time information saved area from RAM1 10, and outputs them 
to the CC data memory 108 which functions as a buffer for CC data output as 



CC data DRCC. And CPU109 rewrites and updates the read-out initiation time 
information TS memorized by RAM1 10 to the following time information, and 
ends a series of insertion or deletion. After ending insertion or deletion, CPU109 
shifts processing to step S72 in drawing 21 , and repeats the same processing. 
[0199] the case where the number of the counted value of the deletion counter 
DC is odd on the other hand - CPU 109 - the step S89 in drawing 22 - setting - 
null - in order to make it not output data, the read-out initiation time information 
TS memorized by RAM1 10 is rewritten and updated to the following time 
information. 

[0200] Then, CPU109 distinguishes whether the art flag memorized by RAM1 10 
which functions as an art flag saved area is a "frame" in step S90. 
[0201] Here, when an art flag is not a "frame", CPU 109 shifts processing to step 
S92, reads the CC data DPCC of the time of day corresponding to the read-out 
initiation time information TS memorized by RAM1 10 which functions as a 
read-out initiation time information saved area from RAM1 10, and outputs them 
to the CC data memory 108 which functions as a buffer for CC data output as 
CC data DRCC. And CPU 109 rewrites and updates the read-out initiation time 
information TS memorized by RAM1 10 to the following time information, and 
ends a series of insertion or deletion. After ending insertion or deletion, CPU109 
shifts processing to step S72 in drawing 21 , and repeats the same processing. 



[0202] On the other hand, when an art flag is a "frame", CPU109 carries out the 
decrement of the counted value of the deletion counter DC only for "1" in the 
step S91 in drawing 22 . 

[0203] And in step S92, CPU109 reads the CC data DPCC of the time of day 
corresponding to the read-out initiation time information TS memorized by 
RAM1 10 which functions as a read-out initiation time information saved area 
from RAM1 10, and outputs them to the CC data memory 108 which functions as 
a buffer for CC data output as CC data DRCC. And CPU109 rewrites and 
updates the read-out initiation time information TS memorized by RAM1 10 to the 
following time information, and ends a series of insertion or deletion. After 
ending insertion or deletion, CPU 109 shifts processing to step S72 in drawing 
21 , and repeats the same processing. 

[0204] Furthermore, when the insertion pulse IP is given as a result of the 
distinction in the step S82 in drawing 22 , CPU109 shifts to insertion processing 
of step S93 thru/or step S99. In step S93, as for CPU 109, only "2" increments 
the counted value of the insertion counter IC. 

[0205] then, CPU 109 - step S94 - setting - the 1st field and the 2nd field - both 
- null -- it distinguishes whether it is data (NULL). 

[0206] here - the 1st field and the 2nd field - both - null - in not being data, 
CPU 109 shifts processing to step S92, reads the CC data DPCC of the time of 



day corresponding to the read-out initiation time information TS memorized by 
RAM1 10 which functions as a read-out initiation time information saved area 
from RAM1 10, and outputs them to the CC data memory 108 which functions as 
a buffer for CC data output as CC data DRCC. And CPU 109 rewrites and 
updates the read-out initiation time information TS memorized by RAM1 10 to the 
following time information, and ends a series of insertion or deletion. After 
ending insertion or deletion, CPU109 shifts processing to step S72 in drawing 
21 , and repeats the same processing. 

[0207] on the other hand - the 1st field and the 2nd field - both - null - when it 
is data, in the step S95 in drawing 22 , as for CPU 109, only "1" carries out the 
decrement of the counted value of the insertion counter IC. 
[0208] Then, CPU109 distinguishes whether the number of the counted value of 
the insertion counter IC is odd in step S96. 

[0209] Here, when the number of the counted value of the insertion counter IC is 
not odd (i.e., when the number is even), CPU109 shifts processing to step S92, 
reads the CC data DPCC of the time of day corresponding to the read-out 
initiation time information TS memorized by RAM1 10 which functions as a 
read-out initiation time-information saved area from RAM1 10, and outputs them 
to the CC data memory 108 which functions as a buffer for CC data output as 
CC data DRCC. And CPU 109 rewrites and updates the read-out initiation time 



information TS memorized by RAM1 10 to the following time information, and 
ends a series of insertion or deletion. After ending insertion or deletion, CPU 109 
shifts processing to step S72 in drawing 21 , and repeats the same processing. 
[0210] the case where the number of the counted value of the insertion counter 
IC is odd on the other hand - CPU109 - step S97 in drawing 22 - setting the 
1st field and the 2nd field - null - data are outputted to the CC data memory 108 
which functions as a buffer for CC data output as CC data DRCC. Since the data 
which should have outputted CPU 109 here at this time are outputted as a 
following frame, it is made not to update the read-out initiation time information 
TS memorized by RAM1 10. 

[0211] Then, CPU109 distinguishes whether the art flag memorized by RAM1 10 

which functions as an art flag saved area is a "frame" in step S98. 

[0212] Here, when an art flag is not a "frame", CPU 109 ends a series of insertion 

or deletion as it is. After ending insertion or deletion, CPU 109 shifts processing 

to step S72 in drawing 21 , and repeats the same processing. 

[0213] On the other hand, when an art flag is a "frame", in step S99 in drawing 

22 , only "1" carries out the decrement of the counted value of the insertion 

counter IC, and CPU 109 ends a series of insertion or deletion as it is. After 

ending insertion or deletion, CPU109 shifts processing to step S72 in drawing 

21 , and repeats the same processing. 



[0214] Thus, program play equipment 100 can perform insertion or deletion of 
CC data in a frame unit or a field unit by performing output processing of CC 
data by CPU109. 

[0215] As explained above, the program major key ready system 1 shown as a 
gestalt of operation of this invention In case the program length of the playback 
data which reproduce the element material data with which it was superimposed 
on CC data which are program accompanying data which accompany a program, 
and are obtained is expanded and contracted with program play equipment 100 
not the thing showing information with concrete semantics, such as text and a 
control code, but the null which is meaningless data — text can be appropriately 
displayed on the display screen which displays a program by inserting or 
deleting data. Therefore, the program major key ready system 1 can do 
unnecessary the activity which records CC data anew to the material data after 
processing which expanded and contracted program length, and can mitigate a 
program manufacturer's burden sharply. Moreover, since the program major key 
ready system 1 does unnecessary the activity which records CC data anew to 
the material data after processing, it can create the material data after 
processing in a short time. Therefore, the program major key ready system 1 can 
raise sharply the costs reduction effectiveness by compaction of creation time, 
when creating the material data after processing of two or more program length. 



[0216] Thus, the program major key ready system 1 can offer high convenience 
to a user. 

[0217] In addition, this invention is not limited to the gestalt of operation 
mentioned above. For example, with the gestalt of operation mentioned above, 
although explained as what processes to the element material data of 
explanation with which the program major key ready system 1 is superimposed 
on CC data for convenience, you may be except CC data, and it can process like 
the case of CC data also to the element material data with which it is 
superimposed on text data or XDS. Namely, like Rhine 21 and data, if it is 
program accompanying data on which element material data are overlapped, 
this invention is applicable, no matter it may be what thing. 
[0218] Moreover, with the gestalt of operation mentioned above, the element 
material data currently recorded on the video tape VTP are reproduced with 
VTR10 for playback. Although the material data after processing which 
expanded and contracted program length with program play equipment 100 
were explained as what is recorded on a video tape VTR with VTR20 for record 
This invention is applicable, even if you may be except a video tape, for example, 
it is disk-like record media, such as an optical disk, a magneto-optic disk, or a 
hard disk, and the record medium of other gestalten as a medium by which 
material data are recorded. 



[0219] Furthermore, although the gestalt of operation mentioned above 
explained to program play equipment 100 as what connects VTR10 for playback, 
and VTR20 for record, and performs insertion or deletion of CC data with 
program play equipment 100 Even if this invention is the case where it carries in 
VTR10 for playback, or VTR20 for record, it can apply the function of program 
play equipment 100. Moreover, it is applicable even if it is the case where VTR10 
for playback, program play equipment 100, and VTR20 for record are used as 
one equipment. 

[0220] Thus, it cannot be overemphasized that this invention can be suitably 

changed in the range which does not deviate from the meaning. 

[0221] 

[Effect of the Invention] As explained to the detail above, the data processor 
concerning this invention A data taking-in means to incorporate the program 
accompanying data on which the image data in the element material data which 
are the data processor which processes the program accompanying data which 
accompany a program, and constitute a program are overlapped, According to 
the image which constitutes image data being inserted or deleted, meaningless 
data are inserted to the program accompanying data incorporated by the data 
taking-in means. Or meaningless data are deleted from the program 
accompanying data incorporated by the data taking-in means, and it has a data 



output means to output as new program accompanying data. 
[0222] Therefore, the data processor concerning this invention By responding to 
the image which constitutes image data being inserted or deleted, and inserting 
or deleting meaningless data to program accompanying data with a data output 
means While being able to display text on the display screen which displays a 
program appropriately, a program manufacturers troublesome activity can be 
done unnecessary, a burden can be mitigated sharply, and short-time-izing and 
low-cost-izing of processing can be attained. 

[0223] Moreover, the data taking-in process of incorporating the program 
accompanying data on which the image data in the element material data which 
the data-processing approach concerning this invention is the data-processing 
approach of processing the program accompanying data which accompany a 
program, and constitute a program are overlapped, According to the image 
which constitutes image data being inserted or deleted, meaningless data are 
inserted to the program accompanying data incorporated at the data taking-in 
process. Or meaningless data are deleted from the program accompanying data 
incorporated at the data taking-in process, and it has the data output process 
outputted as new program accompanying data. 

[0224] Therefore, the data-processing approach concerning this invention While 
becoming possible to display text on the display screen which displays a 



program by responding to the image which constitutes image data being 
inserted or deleted, and inserting or deleting meaningless data to program 
accompanying data appropriately It becomes possible to do a program 
manufacturer's troublesome activity unnecessary and to mitigate a burden 
sharply, and it becomes possible to attain short-time-izing and low-cost-izing of 
processing. 

[0225] Furthermore, the program length expansion device concerning this 
invention is a program length expansion device which expands and contracts the 
program length of the element material data which constitute a program, and 
generates the material data after processing. An image data storage means to 
memorize the image data in the element material data reproduced and supplied 
from the predetermined record medium with the regenerative apparatus, 
According to the program length degree of shrinkage based on the program 
length of element material data, and the program length of the material data after 
processing, the image which constitutes image data from an image data storage 
means is piled up. Reading or by flying, reading and carrying out, and inserting 
or deleting A program length flexible processing means to expand and contract 
the program length of element material data, and a data taking-in means to 
incorporate the program accompanying data which are superimposed by image 
data and accompany a program, It responds to the image which constitutes 



image data with a program length flexible processing means being inserted or 
deleted. Meaningless data are deleted from the program accompanying data 
which inserted meaningless data to the program accompanying data 
incorporated by the data taking-in means, or were incorporated by the data 
taking-in means, and it has a data output means to output as new program 
accompanying data. 

[0226] Therefore, the program length expansion device concerning this invention 
According to a program length degree of shrinkage, pile up and read the image 
which constitutes image data from an image data storage means with a program 
length flexible processing means, or fly, read and carry out, and it inserts or 
deletes. By responding to the image which constitutes image data being inserted 
or deleted, and inserting or deleting meaningless data to program accompanying 
data with a data output means Even if it is the case where the program length of 
element material data is expanded and contracted, text can be appropriately 
displayed on the display screen which displays a program. The troublesome 
activity of the program manufacturer at this time can be done unnecessary, a 
burden can be mitigated sharply, and short-time-izing and low-cost-izing of 
processing can be attained further. 

[0227] The program length flexible approach concerning this invention further 
again It is the program length flexible approach which expands and contracts the 



program length of the element material data which constitute a program, and 
generates the material data after processing. The image data storage process of 
memorizing the image data in the element material data reproduced and 
supplied from the predetermined record medium with the regenerative apparatus 
for an image data storage means, According to the program length degree of 
shrinkage based on the program length of element material data, and the 
program length of the material data after processing, the image which 
constitutes image data from an image data storage means is piled up. Reading 
or by flying, reading and carrying out, and inserting or deleting Program length 
flexible down stream processing which expands and contracts the program 
length of element material data, and the data taking-in process of incorporating 
the program accompanying data which are superimposed by image data and 
accompany a program, According to the image which constitutes image data 
from program length flexible down stream processing being inserted or deleted, 
meaningless data are inserted to the program accompanying data incorporated 
at the data taking-in process. Or meaningless data are deleted from the program 
accompanying data incorporated at the data taking-in process, and it has the 
data output process outputted as new program accompanying data. 
[0228] Therefore, the program length flexible approach concerning this invention 
According to a program length degree of shrinkage, pile up and read the image 



which constitutes image data from an image data storage means, or fly, read 
and carry out, and it inserts or deletes. By responding to the image which 
constitutes image data being inserted or deleted, and inserting or deleting 
meaningless data to program accompanying data It becomes possible to display 
text on the display screen which displays a program appropriately, even if it is 
the case where the program length of element material data is expanded and 
contracted. It becomes possible to do unnecessary the troublesome activity of 
the program manufacturer at this time, and to mitigate a burden sharply, and it 
becomes still more possible to attain short-time-izing and low-cost-izing of 
processing. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram explaining the program major key ready 
structure of a system shown as a gestalt of operation of this invention. 
[Drawing 2] It is the signal waveform diagram of Rhine 21 and data. 
[Drawing 3] It is a block diagram explaining the configuration of the program play 
equipment with which this program major key ready system is equipped. 



[Drawing 4] It is a flow chart explaining a series of processings at the time of 
computing a program length degree of shrinkage in program play equipment. 
[Drawing 5] It is a flow chart explaining the set point calculation processing about 
the element material data performed in the processing shown in drawing 4 . 
[Drawing 6] It is drawing for explaining the relation between compression of 
program length, and an edit block. 

[Drawing 7] It is drawing for explaining the compression condition of program 
length. 

[Drawing 8] It is drawing for explaining the expanding condition of program 
length. 

[Drawing 9] It is drawing for explaining phase-adjusting processing, and (A) is 
drawing for explaining the relation between a playback side criteria timer and a 
time code, and (B) is drawing for explaining the relation between a record side 
criteria timer and a time code. 

[Drawing 10] It is a flow chart explaining a series of processings at the time of 
expanding and contracting program length in program play equipment. 
[Drawing 11} It is a flow chart explaining the phase-adjusting processing in VTR 
for playback performed in the processing shown in drawing 10 . 
[Drawing 12] It is a flow chart explaining the phase-adjusting processing in VTR 
for record performed in the processing shown in drawing 10 . 



[Drawing 13] It is drawing explaining the structure of the software module 
performed in case CPU which program play equipment has performs insertion or 
deletion of CC data. 

[Drawing 14] As opposed to the image data memorized by the image memory 
which program play equipment has It is drawing for explaining output processing 
of CC data based on CPU when not performing insertion or deletion of a frame. 
(A) It is drawing for explaining the relation between the image data inputted and 
the image data outputted, and (B) is drawing for explaining the relation between 
CC data inputted and CC data outputted. 

[Drawing 15] As opposed to the image data memorized by the image memory 
which program play equipment has It is drawing for explaining output processing 
of CC data based on CPU in the case of deleting an image per frame. (A) It is 
drawing for explaining the relation between the image data inputted and the 
image data outputted, and (B) is drawing for explaining the relation between CC 
data inputted and CC data outputted. 

[Drawing 16] As opposed to the image data memorized by the image memory 
which program play equipment has It is drawing for explaining output processing 
of CC data based on CPU in the case of inserting an image per frame. (A) It is 
drawing for explaining the relation between the image data inputted and the 
image data outputted, and (B) is drawing for explaining the relation between CC 



data inputted and CC data outputted. 

[Drawing 17] As opposed to the image data memorized by the image memory 
which program play equipment has It is drawing for explaining output processing 
of CC data based on CPU in the case of deleting an image per field. (A) It is 
drawing for explaining the relation between the image data inputted and the 
image data outputted, and (B) is drawing for explaining the relation between CC 
data inputted and CC data outputted. 

[Drawing 18] As opposed to the image data memorized by the image memory 
which program play equipment has It is drawing for explaining output processing 
of CC data based on CPU in the case of inserting an image per field. (A) It is 
drawing for explaining the relation between the image data inputted and the 
image data outputted, and (B) is drawing for explaining the relation between CC 
data inputted and CC data outputted. 

[Drawing 19] drawing for explaining output processing of CC data based on CPU 

— it is — null — it is drawing for explaining signs that fragmentation of a control 
code arises by inserting data. 

[Drawing 20] drawing for explaining output processing of CC data based on CPU 

- it is - element material data -- setting -- beforehand - null - the frame just 
behind the frame superimposed on data — null — it is drawing for explaining signs 
that data are inserted. 



[Drawing 21] In case insertion or deletion of CC data in a frame unit or a field unit 
is performed in program play equipment, it is a flow chart explaining output 
processing of a series of CC data which CPU performs. 

[Drawing 22] It is a flow chart explaining the insertion of CC data or deletion 
performed in the processing shown in drawing 21 . 
[Description of Notations] 

1 Program Major Key Ready System 10 VTR for Playback 20 VTR for Record, 
100 Program play equipment 101,115 Data-conversion section, 102 data 
separation section 103 CC data separation section 104 Image memory, 105 
image memory control section 106 Voice memory 107 Voice memory control 
section, 108 CC data memory 109 CPU 110 RAM, 111ROM 112 Command 
interface section 113 Bus, 114 merge section 116 Playback side command 
interface section, 117 Record side command interface section 118 Control panel, 
119 Manual operation button 120 Display DP Playback data DPA, DRA Voice 
data, DPCC, DRCC CC data DPV, DRV Image data DR Record data, VTP, VTR 
Video tape 
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[||*3 4 4 ] S«Wft7 U-A/^UX^^-T §7 
b-A/^l/X^Xg^MA, 
±IBx-^tB7jXaT?(i, ±fE7U-A/WX£fiJU:a 

icT4^$nfe±iB7 u-A/^i/x^x. an, ±IB7 

§M*34 3lB«cDSffl«#lim 
[11*34 5] ±mT-Z®&xmicrJkK>&£tltc 

mmimf- # icn t T±fB^s«*f-^«-jf xxa 

»A/^l/^XttlW»/<;l/X4j«xa*«tA, 
±fBx-^ttl7jXST*(i, XIBfflA^^XXaiJ^^I/ 
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teaser, ±fe§Tfc&#i§ttiT-2K#LT±fe& 

[ni«« 5 o ] mmmtmmz fttcmmf- ? icit t 
-c>& < 4: t±tEiffc*sia#iif f -^%^-r-sf : '- 

[0 00 1] 
[0 0 0 2] 

fc^Cttf^CtfcttlSLT, ffl&©#SH*©ili#7 f 
-^^lESi^nfctfx^r-^^LTfc^ fcl^3* 
ft, m*.\Wr*7—7)sn—? (Video Ta 
pe Recorder I UT, VTRiH. ) icmmtfttc 

I/-**, 

[0 0 0 3] CCTf, VTRli, fflflf, 1 XiiSSOfE 

7*lciE»U 7>r -/U K^ffiT'WSIf^^lf-rsl-r-^ 
frP>W£-f *„ C£><fc?&VTRtcJ;oT7'a^A7 



h5>y 7K*f Lfvy KilAijlftS J: 3 KS^y 

ICJtB UT7 U- A^ffig L < li 7 -f -;!/ KJjMft-pOBMR 
IS «©Sfeit*Xtt 7 U- A WiS L < tt 7 -T K# 
ffiT?©8MWf«OfflKf t R**fr 3 c i: C «k <0 , 7a 7* 

vAT'u-ffttti^s-rSo srs-fntf, vtrb, # 

ffigfcftg-f H£E'vy KWc«koT7b 

-AWSX&7 ^ KJtM&TME» h7-y 7*«&d]£ 

stTWff'fsifi^ffAL, «a**BEdrrs*&K:tt, 

?f£JH'vy K»k:«fct>T7U-A#ffiXtt7-<— ;l/K* 
[000 4] CtfUSKLT, VTRS, M^Sfflfi 

[0005] ifi^-ea, f-utr^Hi/Sfflfcfc^ 
wffia*ftfc^7 , -**ws«iHBc<titt*«, co 

SZtiffitoftT^Zo LCi^^Sf-^tt, flfiJt 
WL<D71-U>fWmT*1 l Z. E I A (Electronic Industrie 
s Alliance) -6 0 SfciS^X^^yZ 1 • f— ^ • V 
— IfX (Line 21 DataServices) t LTM+Sft^nTfc 
>3 , ffilAtf 7 d-X K*-v ^> 3 y?-z tfol£ftZ$> 

o&fe.mzftx^&o WAtf, 1/Wvhs 

(Video Home System) (ffiS) , b-ifx-rX^, D 
VD (Digital Versatile Disk) ^cD&S^r^lirtrtS 
SIKO^Tfc, e I A-6 0 8MmcmMLX^Zt><D 

*3, E I A — 7 0 8 t LTMffiit£) v Mlt> i oftXl^%> a 
[0 0 0 6] C©J:9^7f'>2 1 • • •9--tT7. 

^tC7P-XF+-v7 , v'3>7= ? -^^OT r -^ (W 
T, 5-r>2 1 •r-^tl^o ) ^fifi-f-SCtlcJ; 

siB«^$n«#flb^iiMi«ui-r«. cot 

[000 7] 

[«w*wi*uj:5i:-rs«a] cc-e, ^>2 1 • 

AT'WatllCfc^Tti, 7b-AW4X«7^-;l/F 
*©» XXttfflShWf ton* c i: <fe 0 , 

[0008] ^-r>2 i • x-^ • -t-trx 
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^OlffilCfct^TA "ABCDEF" fcVdi^JfcS 
TjKZ-ZZrclsbiat, "AB" £g^2-£35-l'>'2 1 • 

T-*tfmfe<D7]/-^cttLxnm-£ft, "cd*'% 

TfiftSft, "EF" ^J«7^>2 1 • T-# 
#£6fcS&57U-Atc*fbTM$n3Ci:l;:& 

So 

[0 0 0 9] ^-cDfcfe, ya^A^H'^Cfe^T 
£<DJ:-5&«D&£:T% 7U-A3M£X«:7f- 

flUtf, ^n^5A7'WaeifC*5^T{i, "A BCD 
EF" £(,>9i^J£a^£#Sfc:i6©30©7b-A 
©5-6, "AB" ^g^^-&57-r>2 1 "r-^tffi 
*£ttfc7l/-A*^A*n;fc«£fcW\ "ABABC 

def" i:^ax^5ijjb^?ns*iBA^i:s. - 

-So ffifctf, 7p^A 
TWHt&Cfc^-ni, "ABCDEF" fc^a A*5<J 
*WKZ#%Tc#><D3-D<O-7]s-h<D : 0*>, "CD" ^ 
WKlZtt^jyZ 1 • x-##Mfi£ ftfc 7 U-A# 
BiJBSf Snfcfl^fctt, "ABEF" t^o 

[0 0 10] LTcftiTs fiSfcfcfcl^-Oi, C<DJ;?& 

KWLT*i6T7'f>2 1 • x-#£IE&f «fBS*g 
[0 0 11] #I8WH\ C©«k3*IHfifK**Tft?n 

[0 0 12] 

Stg fg*J x- * £ te 3 Wfc-f- 2 tcBfi $ tiT 

^ St £ ^> T$ t> nfcSfflftKlx- * ^ 6«lSt«* 
[0 0 13] CKO.fep^^WtCjb^S-r-^ftiagH 



[0 0 14] ffc, ±»LfcaW*ilJW*3MIWK3&» 

**f ?*- * fc S * fi« £ ftTV S #3§tt 

J«-rSiB«3!flSAXt4HiJI»*nsoii:j£i;T, 

iiie fc t& t> n/;f»«f- * kj* l tub** 

[0015] co±5a*»wti:^S7*-*jaa*ffi 
a. m*T-*&mj£?mmtfwxxitnmzti%<o 

[0 0 16] ZZK, ±MLiiEttoZmiltt&*ffillc 

iB«Rtf jaa««*t-r- *<D#fiSfc«^ < 

nrnt % sfflttMx- zttm&tsT-f w&m t > 

otuD a*nft«nwt7*- * tern l rmmzr- 
/-cSisaf<f six- ^ *^ <bmm% f - * *biji» l> sffc* 

[0 0 17] CO<fev**«WK*^««H«*«SB 

T-fzmxxizMffitZo 

[0 0 18] ?P,tCtfc, ±asLfcBtt*»S-r3*fS 
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¥® ^ e. m%?- z s mm^m^m^itma 

[0 0 19] ilcDJ:a%*^tc^§SiSaft{^77S 
it. SfflfiffH^fcSUT, eW»'r-^IE*^®6^» 

[0 0 2 0] 

*»ojgii»j:-3^Tiaiii*#s!ata*^BiBKKwr 
[0021] co^fisojgjgfi, 0 1 tcnvfj:*^ # 

*H^-r57 p n^A^H'Sfil 0 0£H;LS#iS§ft 
Ilv'XrAlT^o C<0#fflfiilg^XxAl(i, 

ifftf-^v t p fciH»snfcffltt©*B***rr* 

TCfftWx-^fS^ffl^T^tx-^ri-^ (VideoTap 
e Recorder ; WT, VTRt^„ ) 1 OtCcfc^TlPP 

*^ny5A^M8Il OOtCkoTflfllU 

«M* nfcS»f - 2 D R £f2i*ffl VTR20lCio 



ttHBA*^»ctliaitTl/>S»IB2 0 0 0-l 0 7 06 7 

[0 0 2 2] CO«Bg|HSS/X-rA 1 it. 

£7**^-7 V T P Ki2S*nT* 0 , C ©TC^tt-r- 

[0 0 2 3] SffifflWKS'X-rA 1 ©SilBlcfoi 

7 s — # (Closed Caption Data ; J^T\ C Cf f -£i:</ , > 

[0 0 2 4] CCf-^(i, *Brt*Kl6i;TTl6ffj* 

tiv E I A (Electronic Industries Alliance) —60 
8JC*^T5-r>2 1 • 7*-* • "9— ti'X (Line 21 Da 
ta Services) t LXffi&itZ ftTVSo t©7^>2 
l • • -9--ifX(ci3^T(i, C Cf*-**8MM* 

(Extended Data Services ; fcTF\ XDSi^% ) ft 
IStt&nSo 7^>2 1 • -r-# • -9— e^Cfc^T 
«, ««1t«K:fe«-« 2 1 ^>icDSB»S«fa£C 

cr-^idtyjineoT*-* (WTs ^-r>2 1 -t 
-^t^3 0 ) £fig-fs 0 f&fr^ >2 1 -7 s 

••9--tTXtcfe^T(i> Sl7^-;l/KRtfiB2 7 

So 

[00 2 5] 
[*1] 



Sgl7^-;PK/1^yh (Field 1 Pickett) 


3B2 7^-^hV^-y h (Reld2PBd»feO 


cci mim^+^a^-tz) 

(Primary Synchronous Caption Servicd 


CCS (^2Wv7^a>it-^) 

( Secondary Synchronous Caption Service 


CC2 (^S4^[^ttlffiffl*V^^s» 

(Special Noo-flynchroncTn Use Capluxi9 


cc4 (®mi®mm*+7iy3» 

( Special Non-synch moo as Use Captions 


Tl (ftlr-#^M^-tr^) 
(Fust Text Service) 


T3 (JB3y*^h^- trx) 
(Third Text Service) 


T2 («2^*^h^— e*) 
(Second Text Service) 


T4 <&4^*;*M>— 
( Fourth Text Service 1 




XDS {mrr-tV-VX) 
(Extended Data Services) 



[0 0 2 6] 7-Y>2 1 • T—Z - +r-lfXtCfc^T 



It, CCf-?tt« ±ai{C*5it§^l|Wim* J ry>'3 
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y*)~— kfT. (Primary Synchronous Caption Service ; 
CCD, mzmm^-^-f^ay^-^T, (Secondary 
Synchronous Caption Service ; CC 3) Rt>W»JPIlI 
ffli&ffl^rVfiya > (Special Non-synchronous Use Ca 
ptions;CC2, CC4) £LX&7 J —)lb'lcMS.Z 

n%>, cent. %iwm. ?%t>%s ii-cSfflsn 

ztc cc3fi, 3i#, mzmm. t%b*>, mmvm 
ft-snzwmtimK&nmvmztirzt), ccij;<3 

X&K) , ^2 7-,-;bKtcM«$n§o CC 
2. CC4B, Sffl^M-rS'lf$fi^ii^-Br§fc46{ce 
&£n3mW<Dx-*T«fc^ CC 2tfjgl 
fcftl^tu C C 4tfJg2 7f-;l/K&i:afi£ft5o 

[0 0 2 7] Sfc, ^>2 1 -x-* ••9"-lfX^fc 

v^ra, T^xr-^-^ ±g nasifzm i x+x 

h-9— (fx (First Text Service; T 1) , S2f+7 
b^-\£X (Second Text Service; T2) , S3f* 
Xh+r-lfX (Third Text Service ; T 3) JklSmiT 
^X^-feTX (Fourth Text Service: T4) £ LT 

^7^-;i/F{caa^nso 7-r>2i • x- 

* • -9— eXfCfc^TfcU XDS(i« I?2 7f-;l'FtC 

M£ti5 0 v-r>2 1 •f*-* • •>*— trxfcfci^T 
a, XDS*^27-r-;i/Mca*^n5<ii:^p», f- 

Whf-i'tt, T 1 Stf/Xti T 2 tfft 1 7 -< -Jl F 

^(cPIoT. T3. T4*<ffi^f.n5„ 
[0 0 2 8] ££T\ 5^>2 1 • x'-^tDfiWl^ 
02fC^t o v^>2 1 -r-^fci, [WlJWffi^f (H Syn 
c) mmZtlZfflm&t. M-XHI^ (Color Burs 
t) mmZftZ^-Zbffit, mA'WX (Clock Run 
-In) «?n§IA/^^a5t X^-h^yh (S 
tart Bits) A12i^tl5X^-htf7 FgRi:. If? 1 * 
t7^^ (Character One) ^fB®2tt3^ 1 
$%?>t. If? 2*+^* (Character Two) AfgJtl 
ZmZ^ytZUtfrttZo jI#<DB«£fI#Kfc^ 

"i" T'&QR-om'mmtftmi'^v -o" ■?* 

-^JCfct^T^ CCDafA'^XKi^T, 3 if >y h© 
"si, s2, s 3" -c*S£ft3X2-bt£-y r-#fE$i 
*tl5. C©X*-HfyKi, "si, s2, s 3" 

#, jwph, "o. o. i"t'Si?nio ^e.(c, 

7^>2 1 • -r-^Cfcl^-ni, C©X#-Mf>y h-K 



5„£l*+7**tt, 7tf-y h£> "bO. bl, b 
2, b3. b4, b5. b6" fcx-^tT-y hi:U 1 
tT-yhcD "PI" ^'Jf^e7hi:n o $fc, 
>2 1 • T-^lCfc^Tti, CO^l**^*^^ 

2^7^^tt> milrVvtftmmiC, 7\Zyb<D 
"bO, bl, b2, b3, b4, b 5, b6" %f- 
$\£vbk.U 1 IfyhO "P2" ^ijf^t-y hi: 

[0 0 2 9] COJ:3ft«#ifiJK*W1"57-r>2 1 • 

# • +r-if7.{c43^Tti > 2/W 
[0 0 3 0] $fc, 7^>2i »r-^«> X*1WB* 

#5g©fi^ g*Lfc£^1ff8£X*o-;l/7>y7'2 
fc jfc ^ o fc «k 5 (c , X* 1t*©35^««o 

7^>2 1 --r-^fi, 3>hn-;I/=i— K*&-fr#& 
fcti, ^©rtSFKlSUT, mi+-V^^^{Cfeit§7t: 
•y h©7*-*lf v Mc "0 x 0 1 71S0 x 1 f " ©fittf 
feMZtl, iKDmi^JtflCttLT, BfSOfitftt 

tm&iaz, m\*\=>>?zTkx}m2*\ ; yzzKm 

57^ hCD-r'-^ld , >y htc, ^n^n, "0 x 2 07i 

so x 7 f " offl^ttiwsnso a*, v-r>2 1 -x 

XDS"e*«S^fc:tt, f-x-y^-y-A^io^ 
n§ 0 il0^i>y^-9-Ati, "0 x 0 OTiSO x 7 f " 
©«*fc*A^ ^2^+5^^^*3lt§7 1d , >y 

"0 x 0 f " (DmZtZ, une>^5>, 5^>2 1«-r 

lf>y hO-r-^e>y htc, ^n^*n, "0x0 0" df« 

Wi.*r—9tt)VT—Z (Null Data) i:^-T§fe©i: 

[00 3 1] x-r^^^rUtrtcoi/^TOlRltt© 
+J--lf7.tCOt>TtE I A- 7 0 8 tLXMfflttfmisb 
tbtlT^Ztf, C(DE I A-7 0 81CfeV^Tti, E I A 
-6 0 8 fcra«<Bf f -*«|J5R*Wr StO*^<, 
<J: 9 *f f -^«figfCOI/->T«, E I A - 6 0 8 

[0 0 3 2] ?T> 3tKH 1 (C^LfcSffifiPS^XT 1 
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hilt, £CD&o%=,s(y2 1 • x-2 • -9--ext*3 
tt£>^>2 1 • x-*#M£ftfc7EfS#x-2£l? 

T-Z(Do*>cc7-°—>t%ixmtLT:m*)±.if, SMS 

[0 0 3 3] #fflgffg^7.xA 1 fi, fttcH 1 ICtt,L 

nfct£x*x-7VT ptf»Bttgffii:£ttS?MVT 
R 1 0£, C©SSMVTR 1 0fr&ttJ7j£n5?i£x 

0£, C^7a^A7l/^gBl OOfrP.tftfi^n-S 

iBi&x-* d R mm? § ef*f- 7 v t r ^ 3»B&g 

ffi££tl£fB§tfflVT R 2 0 b%ffiz.% 0 
[0 03 4] S£ffl VTRlOtt, 7 U-AWSTESb 
£n£x-2£IS£-f5x^#;bVTRT«&3o fS£ 
JHVTR10J4, /a^A^Wgil OOfrStitt) 
KCMplciSUT, tfx^x-yVT 

5o fit, SifflVTRl 014, B^ftfcHfcftx- 

2, ^x-2, 'jyri/^f-^M'ccf-^ 

£\ #R(4\ SMPTE (Society of Motion Picture 
and Television Engineers) -2 5 9 Mi: LXM^it^ 
tlTVSSDI (Serial Digital Interface) 7 4 — V 

;l/f-^)!)^5:5S£f-^Dp^yn^7A^H'8 
Bl 0 0tCttJ^-r§o S£fflVTR 1 0(4, lift 

mi^i-fiff«ffi'iff$s i n f p^ay^ATWii 
Bi o o(ci±j^-r^o 

[0 0 3 5] TWvATVl'gB 1 0 0 (4, M4& 
/c#&S#»Cj£;CT, B£x-*D ptCfcttSttfi! 
fiTiiS-r§i:i:{cj;t), ^iiWx-#<D#|gg£f$;&t 

-fs= /a^A^wgii ooa, #ffift«#iiu 

fcBSiffx-2, #^x-2, l^rU^Xx-^RtfC 
Cf-^^, SD I7*- Vy hfcS&IU CtlBcD^ 

if- * #£fi s nfc y 7 ^x- * e> * sisiix- 

*D R *iasfflVTR2 0f«:a*-r*o 

[0036] mmm v t r 2 0 7 u-awstx- 

**E»LTI2***xV VTRT?*3o IBISffl 
VTR2 0S, yn^A^U^SBl 0 OfrBfflTj? 
n*»J»3V>KCM R KJSi;T, SDI7*-V7h 
IC Lfttft>T#If-*^SSnftf'J 7;l/x-^*> 
6% 5Eif-^ D R ^ ^7 A7 Wit 1 OOfr 
0 , WPIBflaSfST eftf-7V T R tcfBS! 
■T§o Sfc, IB§SfflVTR2 0(4, 
KMIHHI NF R £7n^A7U^SBl 0 0tctB7J 



[0037] <:©«}: 5 ^SfflftPS^Xx AlKfctts 
7Dy^A7b-r^Bi ooti, 03tc^-ri-5tCx -> 

sf-^ssias 1 0 1 co7*-^a»» ioi*>5 

D PV s fpf-^D PA M'J77l/>Xf-^D 

0 2 t, T-zmm 1 0 1 frzmztiz^yutiT 

-^DppMCCf-^D PCC §#fflttH 

x-##i$¥&-?&3 c c r-ztomm 1 0 3 1, x- 

* #8tS(3 1 0 2 tc j: o T#Rt£ftf=Wfg!x- * D P v * 
-tfttKBH-r «^x-^fB«¥©T*fe3^^ * y 

1 0 4 b, COW®** V 1 0 4K*f-f S^ftx-*© 

•t^samtBt^Mffli-r^w^^^yM^i 0 

5 fc, x-##!»g|3 1 0 2 fc*oTiMt*nfc«^x- 

$r> P ^-mmcmmtz^pt^v 1 06£, c<d 

*fflL*iJ«rf5*^*UiSijaii5l 0 7 ts CCx- 
*#H»1 0 3t«);7T»I?nftCCf-#Dp CC 

^-^pwtciBii-rsccx-^^ty lost 

#cSSiJ3rf 5C P U (Central Processing Unit) 1 0 

ISTP&SRAM (Random Access Memory) 1 1 0 b. & 
»7*P^5A«rf3tl1"-5ROM (Read Only Memory) l 

i 1 1. ««3v>Kss©iiPjspfflt#0]aiSfli*fT5 3v 

VhV>*-7x-X«l 1 2£, BMM'&UMMBl 

0 5, WMtUIWWaSl 07, C P U 1 0 9, RAM 

1 1 0, ROM 1 1 lRt/nv>hV>^-7x-Xg(5 
1 1 2*»«-TS/^l 1 3£, H5W0!x-*D RV , ^ 
*f-^D R A , 'J7r b>Xx-*D R E F RZfC C 
x-#D R c c ^it5f-^MfgT'$5f-^ 

•a-figgpi 1 4t, cox-^^gpi 1 4 3&»6«<&*n 

5 / < 7 U;W*- ^ D R p £ >"J 7)mmt % x- * SSI 
an 1 5 ts S^fflVT R 1 O^OIBTWJUlavvKC 
M pRtfflffcRffilflR I N F P ©a«fl|*tf 
V> hV >^-7x-XgBl 1 6b. IB^fflVTR2 0 

bomvmm^y vcM R &Tmfttmmm inf r 

;H l 8 b*ffiZ.5o 
[0 0 3 8] x-^SgftaJl 0 lfi, BifflVTR 1 0 

■TSo t7c> x-*a»ffl5l 0 Hi, /^bMiLT 

S C (National TelevisionSystem Committee) TjSO 

x-^^tasi-rso x-**«»i o i ti, a^ur 

»6nfc^5U;l/7*-*D P p*7*-*»Jl»l 0 2& 

t>*c cx-^^nas i o 3 tcfl»&-rs. 

[0 0 3 9] x-^iHgin 0 2&, ;<7^f-*D 
PP*»6Wlf-*Dpv, ^x-^D PA Rt>*'J7 
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2 (4, It&nfcWfllf*-* D P v %0WM*y 1 0 4 tc 
0tt&bT-llflE1SS-e\ »£>nfc^x-2Dp A *W 
J»**y l 0 6fC«W&LT-«flS**-ar, #6nfc'J7 
r l/>Xf-^D rep *-r-*£$g|5 1 1 4 fcflttM- 

[00 4 0] C C 1 0 3 (4, /<5 lwbx- 

*D P p*»6CC7*-*Dp CC *iMt^*o CCf- 
2#g§SI5i 0 3tt, f#6>nfcCCr-^D PCC *CC 
T-*^'J 1 0 8fc{R*&LT-B$iBttS-e*o ft*, 

7oy5A7i^rgBi ooti, ccf-^i*io 

3 t bT, 7 , -*««» 1 0 1 &tf-r-*iMtBP 1 0 2 
fcttRftSIfcftbfcroy^fcLTlMtLT^*. Ctl 

a, cc-r-^nai 0 3«, K^mmmmmc^. 

0 0(4, 7*-*S«»10K f-^^dt»l 0 2fttf 
C C x-^^HSffi 10 3%1 o©7d y * bTUMf 

[0 04 1] tmttV 1 0 4 (C(4, -t-^shmb 1 0 

imm*u i o 4 (4, BMfec&ytttntf i o sown© 

fe 4: K, fla&SnSBMRT*-* D P v *-B$W(Cfeii|-f 
§ 0 Sfc, BStft^'J 1 0 4fr?>f4, W»**y*MSia$ 

1 0 5OWJWOti:K % KttLT^SKttx-^tfSt* 
fcHSn, W{fx-^D R v i:LTT , -^^g|5l 1 4(c 

[0042] BMR^^uanmi o 5(4, /ui 13* 

ftbTC PU 1 0 9^5>m^n§^(C^CT, Bfcfi 
[0 0 4 3] fifJMtU 1 0 6(C(4, T-2#gtg|5l 0 

2 ici-sT^iisnfc*^-* d PA m«n«, 

tf»^*'J 1 0 6(4, Wpr^tyWIWH 0 7O»cD 

5o tfc, wr**y i 0 6*^(4, w^ewm* 
l o 7O$«<0ki:(c, f21tbT^§^x-^*^ 
W*n, D R A 4: LTx-^figgP 1 l 4(C 

[0 0 4 4] «}S**y»JW«l 0 7(4, 1 1 3* 
ftbTCPU 1 0 9*»6«l6*n*»*lC|Si;T, ISP 

**y i o 6K*fr«^7 f -*o»tji*&tfK*a 

b*»f So 

[0 0 4 5] CCf-^^^'J 1 0 8(C(4, CCf-? 
1 0 3 (C <fc r> T#« S ftfc CCf-^D PCC tf 
{ft&£tl5 0 C Cf-^^^'J 1 0 8(4, CPU 109 
(D®m<Dt>tlC, «tt«h5CCf-^Dp CC *-W 
«(CfB1S-ri.o CCf-^^t'J 1 0 8frP>(4, 

C PU 1 0 9fc«fcoTffl«^*ft;fcCC7*-*D H 

cc im»mttu T-^iaau 1 4f=«i&*ns. 



[0046] c p u i o 9(4, rom i i i (ctati^ft 

T^37n^A7W$$ti*fT?fc#<D7a^A* 
§?#tHU CO^n^^^Uff-rSo C P U 1 0 9 
(4, S£fflVTR 1 0*Wirr*fc»OlWlP3T>KC 
Mp^ilSU C©»J9P3T>KCM P */W1 1 3* 
ftLT?f£ffld3V7hV>*-7x-XgPl 1 6 (cm 
•f* 8 C PU 1 0 9(4, SSfflVTR 1 0O»ff 

tttt**-r»ffttmiHi I N F P */*7 1 1 3*^bT 
fS£H3V7rV7#-7x-7gBl 1 6fr5gtt& 
0, COfrffcRJUflfffl I N F ptcScJ^T, W£fflV T 

r i oonfftttteiigi-rs. route, c p u 1 o 9 

(4, iHUffl V T R 2 0 *«HW*ft*OWIP3 V> K C 
M R *£j£b, COWl37>KCM R */Wl 13* 
^•UTiaSMB!l3V>hV>*-7x-XfflSl 17(C«$& 
■f 5„ C P U 1 0 9 (4, fg^ffl V T R 2 0 Olftf^ 

tt«*^-r«l^««tiHH I N F R *^7 1 1 3*^LT 
HMl3V>F-f^*-7x-X»l l7^6»Slt« 
y, C©»fftfl«fii«I NF R fc:S^T, !2iSfflVT 

R2 ooijif««*ffla-r§ 0 

[0 0 4 7] ^e>(C CPU 1 0 9(4, 7U-i^;W 
X(47^-^K^;l/X(C*-5^T, ;U1 1 3*/fbT 
€■ 'J ffifflgfl 1 0 5 ROW** U «M 1 0 7fC 

«**y 1 0 4&tf^M*y 1 0 6(cjtfr5^#r- 

*&W(C(4, C P U 1 0 9(4, 0W***y 1 0 4 (CfBft 
$ tlT ^5 HMfcr - * *«fig-T 5 BiftfcffrSO 7 * -;U 
KJBifflRlcWHR LT7 l/-A*ffiXH:7 K#ffiT* 
W*fflU W#f f -^D Rv tbTx-^figg|?l 1 4 
(c#tiS^$-tJr?, 0 ccD4:£, CPU 10 9(4, ^#>1£;££ 
tlfcSlififfli*(Cj£CT, 7b-A*fuX(47^-;b 

-*D RV 07U-A»Xtt7-f-/l'K**Jt»U K 
li!-r-*D R v OSfflfi*8H^-r5o cn 4: fSIBflc, C 
PU 1 0 9(4, tfJiMty 1 0 6K!B1t«nT^5S?» 

r- ^ * wit x- fv RW tmm LXM.frm l, 

-^D RA 4:LTx-^^g15l l 4Cffift?*8, 
[0 0 4 8] «6K*fc, C PU 1 0 9(4, &M0tt$i£ 

-rsA" 5 , c cf*— ^^*y i o sic^-rsc cf-^o 

»tii*Rlffll*tbU*W» , r«o C P U 1 0 9 (4, c 
Cr-*»)taJl 0 3)^6CCx-*^ty 1 0 8tC« 

i&?nTEfisnr^s c c x-^ d P c c *w*m 

b, ^i6^^nfcSmftffli$(c^bT, ±3$bfc7 
;l/r- ^ Off AX(4fJlt*fT 3 c t (c J: 5 , Wftx- ^ 
D R v&tmjS'r-* D R A tcitJC-r S«ffcft C C r- 
^D RCC *^U, C©CCf-?§D RCC CCf 
-*^*y 1 0 8(C»^iit?o ^bT, CPU 1 09 
(4, CCf-^^t'J 1 0 8£»*&A,;/£*frfcJS:CC7 f 
-^D RCC *S!*ttlb, f-^figaJl 1 4(C«|&^ 
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[0 0 4 9] RAMI 1 0«, 1 1 S^LfcC P 
U 1 0 9©M»Ofei:K, *ffl«0ffi»*fT3IR0fBfl 

[0 0 5 0] ROM1 1 1(4, '7u9=7L.'7l"{fflfe& 

(C, 1 1 3^/TLfcC P U 1 0 9CD{ffiJfflJCDfc ttc. 

COyay^RAMl 1 otcggg-fSo 

[00 5 1] 3V>hV>?-7x-Xg|51 1 2(4, C 
PU 1 0 9fcJ:-3T^fiE«nfc*Jffll3V>FCMp*^ 
XI 1 3*fl-LT3(rtSltK SftH3V>hV>*-7 
x-Xg|5l 1 6K«IW«fc4:felC, B4«(3T>hV 

>5-7x-xsi?i 1 6 3b^«a&*ns«i^ttflns«i 

NF p^/Ul 1 1 OQfcflttW*. 

PH$(C, 3V>hW?-7x-XaU 1 2(4, CPU 

1 0 9££oT£$£nfcM93V>KCM R £>^X 1 

1 3£ffLTgl:W, IE^iJ3V>hV>^-7x- 
l 7 fcfcfeK, IB»«3v>hV>* 

-7 x-Xgi5 1 1 7 6 £ ft 3 Kfi^liM^ I N F 

R £MX1 1 3£/fLTCPU 1 0 9tC«l&-r5o * 
fc, 3vy K7 >#-7x-Xg|3l 1 2 14, a— 

tt/<*/M i 8%^UT«f^-rsci:ii:«fc^T4fig*n 

fc#WM«Uf-Jt*£ttBl»^ ccDWffli^^/^Xl 1 3 
fcttLTCPU 1 0 9(C{ft*&f5ti:fc(C, a— tfKS 
^■T5fc:i6(i:C P U 1 0 9tc£oT4$$nfc&;!I1f$8 
£g(t©D, C©««*»ft/<*;M l8tMt«, 
[0 0 5 2] x-^^figgPl 1 4(4, 8W***y 1 0 4 

^eKftm^nfeWHSx-* d r ^commmmmmc c 

Cf-^^t'J 1 0 8fr6K#tB£ft/cC Cf-^D 
RC c*IIU S*M*U 1 0 6*»6tt*m 

i&snfc')77i/^f-^D RE F 

lei D, /<5^f-*D RP *fiil!t8, 

ffl 1 4 (4, £j*Lfc/<5WW-#D R p *t-*E 

1 1 5 tcfltte-rs. 

[0 0 5 3] 7*-*g««l 1 5(4, x-^^SPl 1 

usdi 7*-v-y nc8H*r* 0 x-^saaan 1 
fflvTR2 otcm^-r^o 

[0 0 5 4] SSflj3V>hV>*-7x-X«l 1 6 
(4, 3V>K-<>^-7x-XgPl 1 2*r50«&*nS 
»J»3v>KCM P *fl4fflVTR l 0(cttS7Tr§i:i: 
&(C S^fflVTR 1 0^6a**n*»f^««flHHI 
NF P *3V>hV>*-7x-Xffil 1 2\cQtifet 

So 

[0 0 5 5] i2^9j3V>hV>:$f-7x-xa51 17 
{4, 3V>hV>^-7x-XSPl 1 2<pe.0tt&£ft* 
SW3V>KCM R *B8fflVTR2 0»cffl77r« i: t: 
t^, E»fflVTR2 0^6iH*«n*iif^«ll1llfBI 
NF R ^3V>hV>^-7x-Xg(5l 1 2icm&t 



[0 0 5 6] «M^/U-;l/ 1 1 8(4, a--W&«fij£A 
»*fr5fc»0»ft#*>l l 9t, &lffi£1f««£ 
jjVTSfci&Ogji^ l 2 0i:^W-r§ o *fM*;H 1 
8(4, JWN?*:/i l 9 i: LT, ^bfci^tf, 
VTR 1 0KgS£nfcef f #T-7 , VT pKWKkttl 

ISM. Mtf(C, EftfflV T R 2 0(Cg»$nfclfx^x 

-7v t R (ctBii^ns w^tfx-^oF^st^j, 

{1£«£LTRAM 1 1 OKK1SStf*fca<0«B£#* 
>, ROMl 1 1 (cfB«2ftTi^57'n^'7A7W$ 
(I6*ffd /c46©7n A^Uff LTSfflftftlSSaa^ 

3SflliJ»7***fc»0»7jR*>tS5*»^TL^*o S 
fc, filf^/^;H 1 8(4, Wr&\ 2 0£LT, 

TVS 0 

[0 0 5 7] C©«fc3fc7 , n^7A7Wgfll 0 0 
(4, m4K*t-m(DXM*MZC t(£4.*3, a.— !W 

[0 0 5 8] -r^rti-fe, 7n^*5A7b7SB 1 0 0 
(4, mmfc7jkT£oK. Xr-yfS 1 (Cfcl^T, a— tf 
*<*fM*;H 1 8Kfett**fM**>l 1 903 5, 

»ff^3V>K7>^-7x-7g|5l 1 2&tf/<?Xi 
1 3*^LTCPU 1 0 9(Cfl«e*n, CPU10 9(C 

[0 0 5 9] i^T, 7n^A7WSHl 0 0(4, 
Xr-y7S 2(c&^T, C P U 1 0 9(DffiW<D& i:(c, 

fia^ti«((ca^f§„ 

[0 0 6 0] ttV^T, 7n^5A7U7^B 1 0 0(4, 
7f77S 3(Cfc'^T, a— «W*ffr<*/M 1 8(C*5 

P U 1 0 9(C 4oTWJt§„ 
[0 06 1] llT\ *U7#*>WT£ftfcl§£(C 
(4, T'o^A^WSIl 00(4, Xx-y7S4(ct3 
^T, C P U 1 0 9<D$i]fflcDti:(C, ISSfflg^Wc 

«^*nfcweit**u7u xf->v7s i^t&m* 

[006 2] -75, ^U7#^>tf)fT?nt^Wo 
fc^(C(4, 7n^A7Wgil 0 0(4, Xf>y7" 
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pu i ogtc^oTiiJsij-r^o 

[0 0 6 3] ccx\ 5t^^>^fflT$nri/^^o 

fc^fcfi, 7"p 9=7 1 0 0 C P U 1 

[0 0 6 4] -73, ®£#'*>*W£ft*:i§1^n4, 
•fu^yh-fly-frnmi 0 0S4, 6lC*5^ 
T, C PU 1 0 9<D$iJffl]<Dt>£lC, IffS^RAMl 1 

[0 0 6 5] *^T, ^n^A^Wgt 10 0B, 
SfflVTRlO icmWZtlfc \£t*t—-7V t p \ztm 

t n x v > § 7c« ttf* - 9 (o mimm , ^7 b*#jx 
5 5, ir^t* nft»«*"r»jett"e«* cpu 

1 0 9lC<i;oTfiJSiJ-r5o 

[0066] ccx% xjjznrcmizmtfnQiirzTm 

r^WSKl OOfi, Xfv/S8Kfe^T, CPU1 

[0 0 6 7] t4b^ yn^yWStlOO 
«, ffl®lC7K?£ol£, 7>f-v-fS2 lCfe^T, Aft 

U 1 0 9t«fcoT¥"JgiJ-rSo 

[0 0 6 8] CCT, A**nfcH«tf^HI»»iiJ*^ 

AMI 1 OtCfHU^nrvSA^^C PU 1 0 9tC<fc 

[0 0 6 9] CCT\ »7l»J#ArtW*-p*ofci|£ 
Ktt, TWvAT'Wgei Xf-v^S2 3 

Kfct^T, IIIWM^tH*7B**.lfc»T3^T, C P U 1 

0 9KJ:-3T*H**»iiLTRAMl 1 OtCfBIS^ 

-*©ltelWfflira**7LTH4>ti*^y:/S 

1 0^fc«H*i>fFr*. 

[0 0 7 0] -73 , &jm\i*Xtl%ifrT**1?^rzW& 

tc& -fu>fvi±-f\"(*m. \ ooa, xf->yys2 4 

k&^t, «i*« t A*»# - pR am 1 1 oicmmzti 

•£V5fr£fr£C P U 1 0 9 KioTftgiJ-f So 
[0 0 7 1] CCf, #ffiS^A^^*T^*^fcli^ 

iaSffi*tB5aa^i|§7bTll4 4'Xx-y7 0 S 1 O^tM 

'V^S 2 5K:fet>T, Httfil**Jatf«i*lcax3^T, 
CPU 1 0 9tc£oTii$7B#SiJ£WttiLTRAMl 1 0 



[0 0 7 2] -73, Xf77*S 2 1 fcfettSWgiJOJB 

mSlcli, yn^AyUi'Sei 0 0(i, T.r>y7S 
2 6fcl*5Vvt\ A7l2nfcMa^iH7BfgiJ^-rfe© 
Tfe3fr£fr£C P U 1 0 9t<fcoT|iJgiJ-r5o 
[0 0 7 3] CCT\ A^^tlfc^fl^mBfgiJ^ 
f &€>T*fcofcl§^a4, ^n^i^UYSHl 00 
tt, Xf7y*S 2 7£i3^T, M^9J#A*»af*T*R 
AM 1 1 OfcEltSnTVSfrSfrfcC p U 1 0 9K«t 

[0074] llt% mimM&At}ffifrx*&^rcm& 

£{4, T'n^AT'WSllOOii, Xf77'S2 3 
'sfcMSSfciWTU ±aL*:J:?K, ra«M$*ij;fttf»7 
B$giJtca-5^T, C P U 1 0 9K<fcoT#fflg*J¥tiiL 

tr ami i otis*?*, -3ioig^ffl»tB^a^$i 
[0075] -73, msmw\iim*x%.-h^rz®& 

£(4, 7*ny7A7 s Ugll0 0tt > Xx-y7 P S28 
ICfcl^T, *BSA^A*SF*TRAM1 1 OfcfEttSn 
Tl^SfrgfrfcC P U 1 0 9JC<J;oTWgiJ-r5o 
[0 0 7 6] CCT*, #ffl*}b^A*af*T3a:A^fc«^ 
Kf4, 7*n^7i^W8I1 0 08, *OS$-iiO 
^fi»tii5aa^7bT04 4'Xx-y7 p S 1 O^ffli 

•^S 2 9K131>T, »7«F»J&t?SlBSK»-3^T, 
C P U 1 0 9tC<fc^TI?fl&fl#^J£WttlL-TR AM 1 1 0 
fciHttS-e, -SOStefiiIIWJ!ra*»7LT04 4>^ 

[0 0 7 7] ?f>K, *-r«v:/S 2 6lCfctt3ffl53'J<Dtg 
S, Aft 2 nfcKS«[^»7«f*J*^-r t (DXtefr-i tc 

msictt. -tuv^L-fMrnmi ooa, xf-v^s 

&£>fr§fr£C PU 1 0 9tc*oTWgiJ-r*o 
[0 0 7 8] CCT', Art*n;fcK3ttttf*B**ji*f 
tot^^fcl^tfi, 7*a^7A7*W8Il00 

14, ; e-ot*-a(Di5^fawtti5aii*iSii7LTia4*x 

f77°S 1 C\fcfflJI*fWTU #ffig^*-rtoT-s 
r> Xf7 7"S 3 1 JCfe^T, lateBf^A 

JlffifrXRAMl 1 0»ClB**nTl^frS^*C PU 
1 0 9tC<J:oTTOJ-r-5o 

[0 0 7 9] CCT\ BBtt«f*J^A*aF*"e«-3fe«^ 
IC(4, 7 , n7'7A7'H'iil0 0li < Xf--y7°S3 2 
icfe^T, l3teB#giJ&t>*#fflg{cSo-^T, C P U 1 0 
9£J:oTirrB#£iJ£StHLTRAMl 1 OtcfBIt^ 

i o-Ntsaa^T-r^o 

[0 0 8 0] -73, ei»&I^SiJA^»*T**^ofcli^ 
lea, T'n^AT'WgllOOii, 7f77 J S3 3 
ICfc^T, »7Wf*J^A*»»t»RAMl lOtCfHIi^ 
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nr^*WKp*cpu i o 9{c<fc-3T*ijgij-f3o 
[oo8i] cc-e, mmmx-hmfr-etefr-ifc^ 

^(£(4, ^n^A^WSll 0 0S, ^cDSt-il 
©R«fl»WlSaa*»7bTH4tf^ry^S 1 O'xi: 

Xf7/S2 9'\J:ii^ffU ±$Lfc4:?(;:, £ 
7^*iJRtf#fflftKS"tJ^T, C P U 1 0 9E*oTBI 
feBf^J%^tHLTRAM 1 1 OtCfEHS-tf:, 
{MSffi©I«?7LTia4 4'7.Ty7S l O'Nfcffll!* 

[0 0 8 2] /n^A^Wgll OOli, 0 4 4>X 

f y 7S 7tc*^TW9JS ftfdSSH, A2j*nfcKJ£ft 
(4, Xx-y7S 8(C&^T, COid^lSSICTmffla 
[0 0 8 3] -7j, ^fy7*S 7 (Cfc^TTOSiJSftfdie 
R£fitt?ftfr-3fci§£, "TfttJ*, !ESSfflVTR2 0(C 

1 0 0(4, Xfy^S 9(cfc^T, CPU1 0 9©SW 

©3%, v^n*»2o<oRsaa*ffli^T, io© 

[0 0 8 4] CV&olcLXXf-VfS 8X(4X-r-y7 

yWSIl 0 0(4, X-r-y7S 1 0(cfc^T, £T© 
R£ffi©A*Jft*£7LTRAMl 1 OfclBttSftT^S 
frSfrfcC P U 1 0 9E<kt>Tffl»Jt- So 
[0 0 8 5] CCT\ £T0K£ffi0A*FJb^7LT^ 
ft^ofcl^Ktt, T'n^AT'WgilOOtt, 7. 
x-y7S KtfflMU £T<D»£ffi©A#jb^ 
7 b fettle (4, TsTVfS 1 Kc&t^T, 3f£"f«7C 

Htf x-^ ©siaftRtfiaa-r swii^f- * ©# 

fflfi(C»t5VT, C P U,l 0 9K<fct>T#fflSff*g*% 

iwhu -iioffla*»7"r-5..ci:"p, seismi* 
(4, 3tos c i ) -ea^ns,, ( 1 ) fc*i^ 

T, N(4#fflft{«fW^U T L P ttS^*7CjR« 
x-2©#fflft£^U T L RttEJR-r^fflaftJRtfx 

[0 0 8 6] 
[&1] 

N= (TL.-TLp) /TLf •••(!) 

[0 0 8 7] /n^A^Wtll 0 0(4, £©4:5 

KLT#fflftffis***af slaves*, 

A7WTSB1 0 0(4, a— <f«Htff/<*>H l 8(ci3 



SfcLTfilfll-rSCPUl 0 9©*iJ»Ofe4:K, ff^x 
- 2 D P ©SteHftXttfRff XMH^fx o £ t (C cfc o T 
#lfifi^ffli1-§o -f&frlS, 7o^5A7W8El 
0 0(4, ±$Lfc4:?(;:, Ktf-^DpvW^t 
■J 1 0 4(C-B#fB1tL, CCRflk^tU 1 0 4fre>#S§ 

ft ©If XXtt»JI»*ff 5 C <b(c j;oT*ff x-^ D R v 
©7lx-A«Xti7-f-;l/K«*t|«U 8W*7*-*D 

[0 0 8 8] HRK, C©=fc5&#&ft©#»£fT5iI 
W®T-ZD P yO^WtU 1 0 4(C-B# 

!EttLT&mte:i:tf#a.&ft5tf, c©i§£(cf4, 
SfflfifcffiDTWtfMtU 1 0 4 ©&Bie«&*tf** 

[0 0 8 9] ^<IT\ 7n?^A7U7SBl 0 0C* 
t^T(4, vm**V 1 0 4 i; LT, #ffifi(cJt^T/J^ 
VIEWS*, flJAtf 1 0# (3 0 07U-A#) 

COWflb^U 1 0 4©f21l§«i:#ffl 

) «lc*lift0#tt*fT3. c©fct, 7a^A 
7b^gfil00(4, lSii7Pv 7 Sfc<3 ©#$§», 

■ffct>%, tt?i?ns7u-Aisx(47w-;i/K^, 

WH***y 1 0 4<0lE«S* (I2tlRltl«7b-A|!l) 

[0 0 9 0] #R(4"0 6 (C^rfcfc 3 K, ftmtt'r-ZiD 
SfflfiT L P £ 1 0 8 0 0 07U-A (6 0#, 3 60 
0fJ>) tL, #B#*fl5N*-5% (5 4 0 07 b- 
A, 1 8 0&COEM) tU fm**V 1 0 4<DfBHg 
fi£3 0 07b-A (1 0#) HH7D 
<y7fiLE(4, «^6 0 0 07U-Ai:^So 

[0 0 9 1] T'n^iT'WSIl 0 0(4, C PU 1 
0 9(C4:9, S^fflVTRl OWflLtTtitfr-^ 
* 1 H«7a 7 T~\m± b, ISMRt*- * D P v «JRk 

ews^ty i o 4fcte«£-eTv< tttt, Kft^^ 
y i o 4(cf2it$nfc:e!)U#f ? -^*Siiift#^N(cf£; 

B^ftx-^ D RV t LTx-2t=« 1 1 4 (C«l&f 
S 0 

[0 0 9 2] WAtf, 7n^A7WgHl 0 0(4, 
Sfflftffffi^ N « - 5 % i: Ufc*fiJiO£E»*ff a «^ 
(c(4, 07(t^4;5(c, C P U 1 0 9(cJ:t), 207 
U-A(C 1 7 U-A©f J-^T'7 b-A©ffil(f L^^ff 
l/\ cntJcoT l»*7ay^ (6 0 0 07U-A) 
Sft»)3 - 0 0 7 U- AOffiBSfir 3 o 

[0 0 9 3] T'D^A^gll 0 0(4, <5>J 

^. (4*, N * + 5 % i: L fcSliftOff ft *ff 

5^(C(4, ESfc^-Tckdti:, CPU l 0 9(c4; D, 
2 0 7 U- A(C 1 7 U- A0*J^-P7 U- AOafeM* 
*fllr\ cntC^oT l«*7n«y* (60007U- 
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A) Sfct)3 0 07U-ixO#ft*ff3o 
[0 0 9 4] fLT, yam^H'SilOOB, 
CPU 1 09tC«fcoTlSSfflVTR20*SJWL, KM 
T-Z D R * 1 H*7d 7^fotfftf-^V T R IC 

raw*. 

[0 0 9 5] £<D&5%;faM7uy2&T*(D&Wi&<Di% 
mZftSfctblCtt, S£fflVTR 1 ot*»tsa*rn 
•y * <Dn±tmm% V T R 2 O KfettSJBfcrn >y 

[0096] t%t>%. mmm<oE.mmmicis^-az, 

SifflVTRl 0K:*ttS»£7n'j/*©|S£» 

7j&£, tBSifflvTR2 otcmtzmmyuvtotm 
m &ttfmmic%zj:5ic^ s^svtr 1 ostfts 

f^VTR2 0*flJ»*3#g#&3. #fflficD 
ff**Wllc*l^Ttt, 7n?'5A7 p L"i'SHl 0 0(4, 
^ROT8K^LfcJ;3fc, StfflVTR 1 OlC&tt* 
S*7a-y ^©SStWJfijSCi:, ESffl V T R 2 0 fcfetf 

4fVTRl OKtfflBSffl V T R 2 0*»jfflrrs&g*t 
C©4,?&IS£fflVTR 1 0Rtffifii*fflVTR2 

[0 0 9 7] ^lT% yn^A^lxYSBi 0 0 
ccptKcftioT, c p u i o 9©ffltp©t,4:fc:, n 

tfflVTR 1 OROMfflVTR 2 OtttLT, ^ft^ 
ft, B^W^RtfiB^M^^O^^HM, WAtf 5 
# (1 5 0 7U--A) HijSt s lf-r^-r-7 p VT P , VT 

[0 0 9 8] ^LT, yn^A^WgllOOIt 
7<J n-;I/0£7&, C P U 1 0 9 (cioTtUffi^UtT 

C>#9>r7y7£lflte-f BS1VTR1 
0&tfE«fflVTR2 0KWUT, tfr*x-7V 
T P , VT R ©36fT*MJ&*««o 
[0 0 9 9] 7D^7A7U^gB 10 0(i, 

[0 10 0] H9Kfe^T, S4W»jiSO*-ri»3-K 
*nfcU ^'JD-/H4l 5 0 71/- A (5#) fc-T 

7a^A7b-r^ai oo «, mm (a) tc^ 
■fist, cpu 1 0 9ic£r>xn£.mmm*'f?<Di3 

7yh7-y7£n-l 5 0A^IBi&-rs. f LT> 7n 

^a^l/^si i ooii> n%.mmm$j-?<Dtiv> 
himcnLxn^mwTR 1 oo^-ya^-k^w^m 
te^wMo^-fs^^-a-rsi^fcx cpu 109 

fc«fc-3"Cf?£fflVTR 1 0Kfeft*tTr*'r-yVTp 
<D7- -fiEfimZii® L TWS1- 5o 



[0 1 0 1] £6>(C TW^ATWSKl 0 0(4, 
-f vtf n - 4 % § * = > yc^-T <4 9 
fc, B*fiOIS**-fv©*'»Hitlc3!fUTS^fflVT 
R 1 0©*-CA:J-Kj!)<-SSrf5i:> CPU10 9(cJ: 
oTSSfflVT R 1 0JC^t5VfT f ^x-7VT P Of 

-^jtffjis*^«3iafcMt> s^fflvTR i o©# 

^A^-K^ni:*5^^5>^7\ «£fflVTR10 
flM^U 1 0 4fc^***? , -*D p v (Dte®zm<& 

f *„ 

[0 10 2] Cft£|B|R#(;:, 7n^A7Wgfil0 

o&, mm (b) t^f .tSK, cpui o 9iz^r 

*&U fiB§l§Jg^*^v©*7>Mt(cttLTfiBfi!fflV 
TR 2 0O*>f An-K*12»IN}J6^iWl»©*-l'3>y 
T*-8rf54:5(C, CPU10 9»C«kt>TlE»fflVTR 
2 Ofcfcttatr-rtfr-T'VT R ©r-^ff)iS«:ti 

[0 10 3] f LTv 7°n^5A7Wgfil 0 014, 

(c , * -f^© * »> > h ffifctt L TfiB^ffl V T 

R 2 OO^-fArn-Ktf— Srf C P U l 0 9 (c J: 
r> TfiBiiffl V T R 2 0 e'x^7-7V T R <D7 

-^jtffa«*«niaaK:Rt, fiBUffl v t r 2 00* 

^An-F#n£&£#7 3>?7\ ffi»fflVTR2 0 

[0 10 4] yn^AT'H'ail 0 0(4, 
&7'J n-;k MffiRtfgfflftttlll* l o<D-»M 

[0 10 5] ftf*^(C(4, y'n^A/Wgi 1 0 0 
{4, *f^/^;H 1 8fcfett5Sft#^> 1 I 9 (Do 

[0 10 6] SI*, 7n ^7i^W81 1 0 0(4, n 
latc^-TJc^lc, X7>y7S4 ncfct^T, H*7-5tc 
«#7-^©Sffift, Sfflft#ffi^RtfKft^^'J l o 
4 ©fiB1*§»cS-c5^T, CPUI 0 9(c£oT±j$L 
fcS«7n y ^ftRtf -9-^ *;U»*J¥at «„ 

[0 10 7] Ml/>T, y'D^AT'Wgll 0 0(4, 
X-7-y7S 4 2(C43(/>T, C P U 1 0 9 OSiJilcDfe h 
(C Hiii7 , Pyi'KJt-r*«ffl!*"flft&U SSfflVTR 
1 OStflBgWVTR 2 0©^ft?nK#LT, 7Un 
-;l/^t5»?>FCM P , CM R *tU^3U 
S^fflVT R 1 0fcg*sn£fcrr#r-7VT pM 

ssisffl v t r 2otiSisnfei;f*f-/'vT R * > 
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Co i o 8] ^lt, yp^AT'wgfii 0 

Wtmi1f«INFp, I NF R *CPU1 0 9tfg 

imzt, cpu i 09 (omm<D$>tK, s^evtr 
i oRmmmv t r 2 oo^n^ntwuT, us© 

[0 10 9] llT% f?£fflVTR 1 0(C«(t«|HBfl 

[0 110] 7a?5A:/WgBl 0 0 

tt, WEU^-fiSt, 7f'^S5 1K6^T, CP 
U 1 O90»]fl0*>i:fc, IMVTR 1 OtcWLTS 
4BBJ&**S^-r««iJ»3V>KCMp*ttl*UTS^liB 

f s 0 

[0 111] i^T, ^P^A^U^SBl 0 0(i, 
5 2 tCfcl^T, CPU 1 0 9£«koT?f£ffl!l 
»M70* l )>MM4ffiVTR 1 0<D*7Ap 

fflVTRl 0<O^YA3-Fckt»fe*tV^S*\ 

TR 1 0©*-rA3-K3WitlTV^«3W5*»*WgiJ'r 

[0112] clT\ n%.mmm$'C?cD*<5> hmic 

*fLTf?£fflVTR 1 OC^An-KtfjittTt^Sl 
^Ktt, ^n^5^Wfill0 0tt, Xf>y/S5 
3(C*5^T> CPU 1 0 9©ffl»l<J!>t>i:f«:, f?£fflVT 
R 1 OtcMLTtrx^-r-^VTpOx-^fTilS* 
WAtf 1 0 %£l*iSB-f S t*S5Vr«i|iiJ»3 v> K C 
MpSrffi^LTttii^-ttSo 

[0 113] -75\ S£fiW#MWTO;&">>rttC# 
LTIS£fflVTR 1 00*^3— Ki^ttTV'ttHI 

4^\i:«ra*epff u c p u 1 0 9fc£-3Tif£ftja^ 

^^©*'»Hi:S4fflVTR 1 0O^/»3-K 

i:*j±«u m£mmm*jv<Dfivyhmim*Emv 

R l OO^-YAP-FA^ii^t/^^g^WgiJ-rSo 
[0 l 14] ccx\ n9-Q68»*'C?<DiiV>hmK. 
ttLTIMVTR 1 O0*-fA3-HjWiA/e^** 

5(Cfe'^T, CPU 1 0 9OW»Oti:k:, ISfflVT 
R 1 OlC^bTtrx^x-^VT pOx-^ffiifi* 
0JS.fcfl 0 %^t^-rsg*^-r-5ffl8ll3V>KC 

[0 115] — 7j> S4«HS»*-rvo*«»HlE» 



H4fflfJ»*^-l'TO*«»Hti:S^fflVTR 
1 0©*-f A3-Kfca*-ai/t^5c4:fr6, 7p^ 
^AlTWiSill 0 0H\ Xf'^S 5 B^fciOHifeB 

61C*3^T, C PU 1 0 9CD$iJ»©ti:{C, ff£^VT 
R 1 0fc*fLTt£r*r-7VT pOr-^TjigE* 

[0 1 16] tt^T* ^D^A^UYiil 00 a. 
Xf-y^S 5 7K*5I/->T, S4fflVTRl OO^^An 
-ncS-3VT, CPU 1 0 9©SJ»©t>i:fc, ff£ffl 
V T R 1 0 Cfett* tfx*T-7V T P #3 £Bffift£lc 

aiabfc^sfr*fijBij-r*. 

[0 117] CCT\ BtfflVTR 1 OtCtettStT'r* 

f-/v t p^w^ga^EfijBLTi/^t^tca, 

yn^A^'l/'Cgll 0 0(4, ^r-y^S 5 2^\i:M 

[0 1 18] -7b\ S^fflVTR 1 Otfettsex^'r 
— y V T P jb^H 4BB5&jSK?jai Lfc»&t fi, ~7u 7? 

a7Wsbi oo it, -a©wffijtta*iR7L/TBii 

OfT^^S 4 A^t$m.*WfttZ> a 
[0 119] gfc, IBSfflVTR2 0lCfctt5iBiaQH 

», ^1 2tc^-r-a©ig^iii?.ci:tc<fcQTfTt)n 

[0 12 0] "TfcfcS, ^P^A^l^SB 1 0 0 
Us mmiCTFtkvfc, UOS^X, CP 

U 1 0 9<D$m<D&£lZ. IB^fflVTR 2 OlCttUTf? 

smttdtWRt «mip=i v> fcm r lth^bb 

[0 12 1] ffi^T, yn^A^U-rgttl OOti, 
Xf'y/S 6 2(C*3^T> C PU 1 0 9fc«koTlEafll 
^P^YvOA^VhffltfclESfflVTR 2 0<D#^An 

ffl V T R 2 0©^^ A3- Hi D fc^f t,*5*\ -Tft 
l2»ll!ia6»*-l'vOA>»hffl[KWLTlE»fflV 
TR 2 0©£^AP-F#gftT^£>fr£fr£¥USiJ^ 

So 

[0 12 2] CCT\ IES{BflSlP*^©**>rffiK: 
#LTfEI8fflVTR 2 OO^-TAs- FtfSftT^Sift 

3fc*J^T, C PU 1 0 9<Dmm<D$>t\C, ESfflVT 
R 2 OK^LTlfx^x-yVT R^x-^ffaa* 

[0 12 3] -73, iH§MB^*^V©**;/rfflfc*f 
UTiBSfflVTR 2 0©*-fA3-F*SinT^4l#^» 
fcfcfci, 7"P^7A7'WillO0(i > Xf7 7"S6 
^fcJaafcSfrU C P U 1 0 9te<fcoTlB*ffl!l»tS 
Mv©*^> MltfBUffl V T R 2 0©£^AP- F 
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TR 2 OtD^An-FiDk'M^frSfr, -f&fr 

[oi2 4] ccx\ tmwsmmf 'f?®*} v > vmic 

MLXmmmVTR 2 0<D*7An-F#jtA/£^St§ 
£(c(4, yn^ATWSBl 0 OS, 7f'^S6 
5(C*5t/VC, C PU 1 0 <d<Dmmnit\C, te^fflVT 
R 2 OtcWtTer^x-yv T R cDx-^ff3ia% 

ma* i o %fc!,mmt5Wizm*t2 l mffl^> f c 
co 1 2 5] mmmmmfjwii'yyhmictt 

LTlBgifflVTR 2 0©£7 An- KtfilA/Z?^&l^ 

-a-tcti, iB^fflija^^^v^A-i'yhffl^feiifflvTR 

2 0©*7An-F£tf-gtLTi^S;:,hfrP>, 7a?" 

3A7U7SB1 oo(4, xf7/s 6 6^i:sas^ 
trrs 0 7uy3A7b7gfii ooa> xfyys6 
6icfc^T, c p u i o 9(D$m<D$>t\c, mmmvT 

R 2 0 (C*f LT £f"*f— 7 V T R ©r- ^j£ff jlfiS: 
LT&igjIfi'cS-eSo 

CO 1 2 6] m^X, ^D^i^W81 1 0 0*4, 
6 7fc*lr*T, fB^ffl V T R 2 0 <D*7 An 

-Kt»r5^T, c pu i o 9 <o»j»© mmm 

V T R 2 0 (CfetfS fcTf^f— 7V T R ^I2®B3^K 

CO 1 2 7 ] C CT\ fB^ffl V T R 2 0 (C&'tS tfx^ 
x-7V T R^EfiPSii&^KiijaiLT^ftlr^lcM:, 
7"ny7A^8I10 0tt, Xf7 7"S 6 2^\i:Sa 

CO 1 2 8] -73, fBiiffl V T R 2 0 (CfettS tTr^f 
-7 V T R AMM^^lcfija Lfcif £(c(4, 7a 

A7U7SB1 OOtt, -m<DM®9im*i&TLxmi 
co 1 2 9] T'oy^ATwaiii oos, 01 o^ 

Xf7 7*S 4 3fC*5^T, C P U 1 0 9 £>fffl$CD & i: 
(C, S£/E V T R 1 0 RZfmBm V T R 2 0 (Dttl^ tl 

S4 4(C*5l^T, CPU 1 0 9 Wffp< 
t U 1 0 4 fc*W*l?WS-r-* D P v Ott*l*l8ji&-r 

So 

CO 1 3 0] W^T, /o^AyWgll 0 0(4, 
Xf77°S 4 5(Ctit^T, C PU 1 0 9CD3ii|ffllCDti: 
(C, BMMt'J 1 0 4^P»Wftx-^D RV ©M*mb 
£P*mf S i: tfc'C, fB^ffl V T R 2 0 K» LTK»M 

•£S 0 

CO 1 3 1 ] ISl^T, T'D^A^Wii 1 0 0(4, 
Xf77*S 4 6K33^T, StfflVTR 1 0 (CfcttS If 



t-7*vt r ^ *n*tu ii^7j£ifttflE*»7j5 

KSiJ31Lfcli*^-rft^«lH»« I N F p, I N F R £ 
C P U 1 0 9 tf&imZ £, C P U 1 0 9 «0»Jj»Ofe £ 

e, s^ffl v t r i o stf tmm V T R 2 o ^tvrn 

KCMp, CM R *tfJ#LTilft*#±S#3. 
CO 1 3 2] *"LT, T'n^AT'Wgll 0 0(4, 
Xf-y7*S 4 7(cfe^T, £TcDli3l7o>y^(C;"tfS 

CO 1 3 3] CCT, ±T©»il7ay*(c*f-fSMa 
jWR7UT^*^«#CI4, 7a^A7lM-SBl 0 
0(4, X-fvT'S 4 Z'sfcMSlftiMfU mvmgky 

CO 1 3 4] 7n?"3A7U7gBl 0 0(4, C<D£o 

CO 1 3 5] £T, 7n^A7^7SBl 0 0(4, C 
O J: 3 *«ffl«#IB*MI*ff 3 BRK. ±SBLfc«fc ?(c, 

x- £ ©ffiAX(4B'JI*f £It 9 c (c «fc D , W»r- 2 D 
R vStfgpf-^D RA K»(StSlfft4C Cf-^ 
D RCC *4lK"rSo WTT*(4, C <D$rfc& CCf- * 

D RCC %^-r5fe46©«aa(cov>TPxEi-5 0 

CO l 3 6] T'P^AT'Will 0 0(4, C PU l 
0 9 ©fflWOfc t (C, S^#Xttflt'f Ltt* Lfc7 U 
-AX(47-f-;l/F(C^JSUT, 7;I/x-*<D*¥AX(4 
ffJ»*fT5o CCT*, 37^2 l -x-£(4, ±iELfc 
<£?(;:, A^lfffi^-rx-^i:, n>ha-;bn-F 

(4, mtfai 7Y-;i/Ko*ca**ns«^^ife 

S 0 :/D?*3A7V7S§Bl 0 0(4, CPU1 

0 9OWWOti:K % S^'57w-;I/F»c^lS-rSr- 

* l * ^ ct o (c , ? >w~ $ <DWKRmm*n 
o„ tfc 7W3A;/wgiii oo«, isisoas 
citJ^t, c p u i o 9 saatt^w 

f-^K*(tSCCf-^D RCC OSl y-f-JWt 

ccf-*D PCC oSi7Y-;i'Ki:lZ7^-;i'K 

iO)«*MfiRi:Jlft*feOi:*6*o^«}:5»c, 

*©»AX8MI»*ff3. 

CO 1 3 7] jy*W(Cf4, 7 , ay3A7 p U7gBl 0 0 

(c*3^t(4, c p u i o 9(4, mi 3tejjvr*ififr&a 

5V7 1-7 x 7*^3. -;b^Hff-r So ^*3, |Him(Ct5 
^T(4, C PU 1 0 9tf%ir%Wkm<D5%, CCf-^ 

LT^So Lfc^oT, 7n^7A7'Wgf 1 0 0(c 
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fel/^Ttt, C P U 1 0 9mt5®mT°&Z>*Mm^s*. 
-;l/CJtr*fiW*ff Hv'a-^Wi, HKWKIC P U 

[0 13 8] $f\ CPU 1 0 9(i, mtHK^tJn^ 
fC, CCx-*A£ffl/W7 7i:L.T«!i-f §CCf- 
1 0 8fcKHSnTV^5CC'r-*Dp CC * 
S!*tHU C©CCf*-^Dp CC OBa&J!Ml*ff5o 
C©fc*, CPU109«, CCf-^D PCC i:tt 

jc, sft^*n»«Tc*wo5&tyo c<DM-mm^m 

Ctt, C Cf-^D P c c^t^Wc^iW 
W*Bf*J1it«T?& 9, C P U 1 0 9 flti»niC£d»-« 

t>cDT*fe§o -rafc-s, cpuiogs, m&mmn 
£mwt z±mc <k o Lfesfi^iit « t c * 

COt^a-^t^i, CCr-^ D PCC fcfcfjSftflt 
T»»)iitr-r-*fl«i^©i:LT««|-r*o ^LT, C 
PU109H. K^^£CCf-?D PCC MSS 

mmffimtisTwmt&RAiAi i oic*t&#, - 

[0 13 9]-^ CPU10 9ti, <r<DJ;5lcLT& 

«eiu carnal ixr<Dtotimm*ftoo t%t> 
cpuio9ti, mmmt&mm®&.m^mtc%,± 

WWJflMITS*, /Ul 1 3*frLZ, RfBMMI^H 
IWBftSilWfcUTflMltSRAMI 1 0 
-B$fE1S$-&5o C0MttMtil9*.l1ltJRTSa, 3IftB# 
tSU1t!*T C timtc. C P U 1 0 9AlfWttlt§ 
»3 , ft 5 &A/fc C C 7*-* D P c c ZMfrtiit 

mi*7r;tflitttto%i%mffim'p&5o ztc cpuio 
s*w n p r s t , c <DMa^as*it $s p r 

;i©j!aa^?sg*'ftffiPRi±. sfigotfttfcfrSfca 

fc, ^x-**«j*rSiS«*7U-Ai|ifiLXtt7>r 
T'&So *UT, C PU 1 0 9«\ 7l/-A^;l/X£fig 

5 RAMI 1 OtClSH^nTl^CCx-^DpccT' 
-^D PCC ^ d^CC-r-^D RCC i:LT, CC 
1 0 8lc»^(±S-r o COi:^ CPU l 0 9«\ CCf 
*^tSA/^l/X I PXttffJRfr'W'XDPtf, IfA^b 
tea, ffl*-r«ccf*-^D RCC k:WtT5t;i'7 ? -* 



*JSAx»Hiji»-rsiffii%sitei/, c p u i o 9 tc{f *. 

[0 14 0] C©£?&CCx-2D RCC <Dtt!7JjaJI 
**DJU*«KiMI!**fc«>E, 01 47}S02O£ffl 

[0141] $1% WH***U 1 0 4fc£ttSn3l?IH* 

[0 14 2] 0J*.tf, 014 (A) ttmiCTjit&o 
K, 7U-i.#ftf, n + 0, n+1, n + 2, n + 
3, n + 4, n + 5, n + 6 fr&fcSBMfrr-* D P v 
»«'J l 0 4lcA2l2ftSi§£*^;L3o ftfe, 

(B) «tefHcw-r*5E, Wlf-^D PV 0#7b 
-AKfcfoSLT, (8I17^-;1/K, ^2 7-f-;bK) 
*\ **i€n, (c 0, c 0) , (c 1. c 1) , (c 
2, c 2) , (NU L L, c 3) , (c 4, NU L 
L) , (NULL, NULL), (c 6, c 6) A^ft 
3C Cf-^D P c c tffig£nT*5tK lOCCt- 
*D P cc tfCCf-?^'J 1 0 8l<cXt}Ztl%$><D 

Lfclf!i*+9**#£&$ft*3fii*-\'7**SI5i:, 
U "NULL" ±SBbfc?/l'f , -*#«*SnT 

[0 14 3] coi$, 7n?7A7WgHi 0 0 
14, ttftx-^fc-^Ttt, HE (A) fp^iJlc^-Ti 
CPUio 9<D$iJffliot i:ic, ffiSBfWtflljiL 
felt, 7 U-A®JWlsMft*a{fcStf-f fc, 7U-A# 
m>\ n + 0, n+1, n + 2, n + 3, n + 4, n + 
5, n + 6A^*S«M»f f -*D RV i:tTBM*^ ; E<; 

10 4^P.^*tB-r o £43, CCT*©7U--A##fci, 
±SELfc±aLfeKfflBf|J&«FSiJ1f«T S 

[0 14 4] LntJtfSU, /o^A^Wgfl 
00fi, CCf-^lCO^TH, (B) cfMUt^ 
t&olc, CPU109 <DMW<D fe i: m^^fffl^S 
ai/fc», ^7 f -*fc#«LT7U-A®l(HJ*ll!l«* 
g?{fc<*Wc:> (c0, c0), (cl, cl), (c 
2, c 2) . (NULL, c 3) , (c 4, NUL 
L) , (NULL, NULL), (c6, c 6) 
§CCf-^D RCC tLTCCf-^^€'J 1 0 8fr 

[0 14 5] C<D&o\Z, 7d^A7L/^SB 1 0 0 
it, 9M**V l 0 4tcf21s^n§B*fif ; -^Dp V fc 
MLX. 7 U-AO«AXttHiJI»*ff teftV^Kfi, 

cpu 1 0 9<DM®<D&tic, fttj-gnzmmT-tiD 
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RV i:CCf-JD RCC fcOWi^ AftSfts 
BMRx-* D PV i:CCf-^Dp CC fcOffifflHGB* 
#Oj:3fclWfflU «if-^D RV WCCf-^D 

CO 1 4 6] W«M*y 1 0 4£IBttSn3lSW* 
x-^D p v tC^LT, 7U-A#fflT»H«OHiJI»*ff 

[0 14 7] 015 (A) cteiUc^f £5 

tc v 7U-— A##*\ n + 0, n+1, n + 2, n + 

3. n + 4, n + 5. n + 6fr5S:5WT-^Dp V 

i (MtArtsn, c<o?s, megcMiMi 

mc^f n + 1 #B<D7 U-A*?fttf L,K*-f 5 C t lc 

tc«, nH (B) 4»*{RiJtc^-rJ:^lc, tt»f*-*D 
r W <D&7\s-hKttfoLT, (IB 1 7-T-/I/H. ^2 
7f-;I/K) ««, ^ft^ft, (c0, c0) , (c 1, 
c 1 ) , (c 2, c 2) , (NULL, c 3) , (c 

4, NULL), (NULL, NULL), (c6. c 
6) frf,45CCf-^D PCC )!)lI?nTfcO« C 
OCCf-^DpcctfCCf-^^t'J 1 0 81CA7J 

[0 14 8] 7a^5A7L~l'gH 1 0 0 

(±, Mt&—*\co^X\t. W\m (A) **ffljfc:jfrr<fc 
?fc, C P U 1 0 9OSiJffllC0fci:lC, n+l#i<D7b 
-A£PfiJi&U m©$WjWIIiffiLfc1£, 8e9<D7U-A 
©DfiS^HtS^flC, 7U-A#f^ n + 0, 
n + 2, n + 3, n + 4, n + 5, n + 6 S&S^fi 

[0 14 9] Cft£*fJSb-t\ 7n^A7^SHl 

0 0«\ CCf-^(CO^T(i, ISIia (B) ffJfcWcS; 
fiStC, CPU 1 O9©*IW0t>fcfc:, WH-r-^D 
PV *^ffJ^nfcn+ 1#S©7U-AJ^K©7U- 

ao^, mwtcfs i7<f-A> FRtfm 274->i f# 

tt>K "NULL" fg5CCf-^Dp CC , ?%t> 

5ccf-^D PCC *hui» u m^mmtmmLfc 
m<o7\s-L<ommmmtz**:-f^ u 

0, c 0) , (c 1, c 1) , (c 2, c 2) , (NU 
L L, c 3) , (c 4, NU L L) , (c 6, c 6) *» 
64SCCf-*D RCC i:LTCCf-*^t'J 1 0 
8^?>M*tti-r o -T*t>*, T'n^ATWSBl 0 
Ott, ?WSf f -^Dp V A^ffJ^nfen+l#B©7 
U-AWB07U-A03 , 6» "NULL" t'^Ii 
<D2O07-f-;l/K (n + 3§g07U-AcD£!l 7-f 
-;l/FRtfn + 4#S©7U-A©^2 7-<'-A<F) 
*fj£f 3 C C r-* D PCC m\U?Z>V)T*&l3. < , 

1 7 ;I/KRtfJB27 >l/K*«kt»K "NU L L" 
T»**7 U-i»fc»JS-r* CCx-^Dp CC fcSffijrr 

So 

[0 15 0] C©J:5K» 7W5A7WSH1 0 0 



«\ 1 0 4KIE««n*l»«r-*Dp V K: 

»LT, 7U-A#fiefPiB«©HiJSI*tf31i^Ktt, C 
PU 1 0 9O»J9©ti:t, Wlf-^Dp V )!)^ill 
Sftfc7U-A©«i:raiW£W\ Si 7^-;l/FRtfII 
2 7*— ;l/F#fct>IC "NU L L" -pSSCCf-*D 
Pcc*fflBlU S»f-^D RV MCCf-^D 
R c c £ UTfcH*rf5 0 t&fc^ 7n?7A7Wg 

#©7*->l>K©#KMSttSCfc»ciBHLT, 
5 7 * F K ftf&T *f f -^*JS^L/*^<fc3K, fl 
fflSSBfcferx- CCr-^D RCC (D^ 
l 7 w - ;1/ F £18 2 7 * F t <omftmm\ TtMti 
x-^KfeH-* CCf-^D PCC ©Sl7^-;H*t 
HI 2 7 * -/I/ F t <DMftffli& t g& 5 fe O £ * 5 fcl^J: 
•5ft, C PU 1 0 9<D$iJffll©fci:lC, T^x-^cOHUR* 

[0151] BSWt^'J 1 0 4KfB**n*l!W» 
f-?Dp V (CW WT, 7 b-A#ffiT«<Dffl A*fi= 

[0 15 2] flJAtf, 016 (A) cfMlJKjjVf £5 
tc, 7U-A#*ftf, n + 0, n+1, n + 2, n + 
3. n + 4, n + 5, n + 6frSfc5W*f*-*D P v 

tfsMMtu i 0 4icx^^n, n(Do%. mm<pum 

gPlC^-TidfC, n + 0#g©7U— A£JMaH#-r5 

^DptCii, 1*30 (B) cp£{|i»f Jc-ptC, W«7*- 
#D P v O#7U— AfC^jSLT, (Hi 7-f-^F. 

»2 7-r-/i/F) •en^n, (cO, cO), (c 

1, c 1) , (c 2, c 2) . (NULL, c 3) , 
(c4, NULL), (NULL, NULL), (c 
6. c6) *»6ft5CCf-*D PCC *HShT* 
?K COCCf-^DpcctfCCf-^^t'J 108 

[0 15 3] COi^, 7a??A7U*gBl 0 0 

wsf-^to^Ttt, meg (a) 4>*r«jte*-f j: 

CPU 1 0 9<DMW<D&£IC n + 0f|O71/ 
-AfcflPAU Rff^B$p H ^MLm SD«7U-A 
<DMfrm&tt£it-£Wc s 7U-A*#*\ n + 0. 
n + 0, n+1, n + 2, n + 3, n + 4, n + 5, n 
+ 6frS&3BWff ! -*D RV £LTW{i^U 104 

[0 15 4] etifc*ftSl,T, 7 , n?'5A7W&fIl 
0 0«, C Cr-^(co^T(i> |i|0 (B) 4>feiJti:^ 
■Tck^^, CPU 1 0 9<D©]j»0«>i:tC. n + OSgO 

7 u- a*w as ftfcsws x- * d R v icnmt 

tc, PIH^ftttSPK^-r® 17^-;!/ FRt/m2 7f- 
^F^tttC "NULL" T*fe5CCf-^D RCC 5 
n + 0#S©7U-A©itft©7U-AKifAL, Rff^ 
«ria^SJl Lfcft, « ») 07 U- A©W*H«*S£ft* 
tft, (cO, cO), (NULL. NULL), 
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(c 1 , c 1) . (c 2, c 2) , (NU L L, c 
3), (c4, NULL), (NULL, NULL), 
(c6. c6) fr?>45CCf-^D RCC tLTCC 

r-^^ey i o 8A^K»a-r. 

[0 15 5] C<D£olC, 7n?7A7LH'gSl 0 0 

mmt^v i o 4tKii?n5tt«7*-*D P v k 

PU 1 0 9<DUm<D$>£K. f?Mt!f ? -#Dp V &C*fUT 

tfS2 7-f->l>F#fct>fc: "NULL" ?$5CCf- 
#D RCC £JipAU tt4ft-r-*D R v&tfCC-r-* 
D R c c t LTffi*t«, 7W52»7V-f 
SBl00(i, ±$L-fc<fc'5^ 3>hn-;I/3-F*' 
-y5<D7^-)l F©#lC&B£tl3 £ i^cSHLT, S 
7-r KKJifK-T 5-r-**B£Lft^ J: 5 

flo, iaasaftWr-* Kfett* ccf-^D RCC o 

n l 7 F fcJU 2 7 -r -;!/ F i <JDffi#BflW, Tcif? 
*fx-^tc^^C C-r— #D P c c <Dfg 1 7-C-;l/F 
i: m 2 7 F i: QJitfHffi t fc © t * 6 
.k^c, CPU l 0 9©WJtP©fefcK, 7;I/f r -^<D*f 

[oi5 6] *»c, 8wm*u i o 4icfati$n§w{f 

[0 15 7] m*.l£, mi 7 (A) (fcfclftUcjiVf <k3 
IC, 7-r-;l/F##*V N + 0, n + 0, N+l, n + 

1, N+2, n + 2, N+3. n + 3, N + 4, n + 

4, N+5, n+5, N + 6, n + 6, N + 7, n + 

7, N + 8, n + 8. N + 9, n + 9, t%t>*>. 71/ 

-A#^A\ n + 0, n+l, n + 2, n + 3, n + 

4, n + 5, n + 6, n + 7, n + 8, n + 9frP>&5 

w^r-*D PV tfiWM*y i o 4icxti-$n, c<o 

5^17^-;l/H (N+l) n+7#i©7U— A 
KfctJSSi 7f-;l/K (N + 7) fcfcfRlfLfMrt-* 
cfcteJ:oTfiiJI»-i-**£*#*.S. H&f- 
*D P fc»i, IQH (B) cf&fllK^-ri^t, W^x- 

p v «^7b-A(C^tlSLT, (^1 7-C-;l/F. 
^27-r-;l/F) tf, *-*vfft, (CO, c 0) . (C 
1 , c 1) , (C 2, c 2) , (NU L L, c 3) , 
(C4, NULL), (NULL, NULL), (C 
6, c6) , (C7, c 7) , (NULL, NUL 
L) , (C9, c9) *^%5CCf-^D PCC Al 
i^nxtsK). L©CCf-?D PCC tfCCf-^^ 

[0 15 8] COl^, ^a^A^WSl 1 0 0 
«, Rif-^(CO^TIi, (A) ^fcWcijVf <fc 
C P U 1 0 9 (Dffiflp® fc £ IC N n+l #§©71/ 
-AtW*Sl 7f-;UK (N+l) fc, n + 7SB 
07b-AK43ltSSl7^~;l/F (N+7) fcfcfiiJRft 



«*S{b**"fK, 7^-;l/FS^> N + 0. n + 
0, n+l, N + 2, n + 2, N + 3, n + 3. N + 
4, n + 4. N+5, n + 5, N+6. n + 6, n + 
7, N + 8, n + 8, N+9, n + 9 frttZWfcr— 

#d nvtLTwmttv 1 0 4^6tt*a-ro ■fa* 

■B, T'n^ATWHEl OOfi, CPU10 9«D»J 
fflicofciitc. (gn7f-;l/F. SfS27w-;l/F) tf, 
^-n^n, (N + 0, n + 0). (n + l. N + 2). 

(n + 2. N + 3) , (n + 3. N+4) , (n + 4, 
N+5) , (n + 5, N + 6) , (n + 6, n + 7) , 

(N + 8, n + 8) , (N+9. n + 9) fr5*5 9tt 
<D7 l/-Afre>&3BSW£x-£ D R v £fct)*ff £> 0 

[0 15 9] cilCTlSlt, 7n^7A7WSSl 
0 0fi, C Cx-^fCOfTfci, 1^0 ( B ) • tpfcfflfcTjk 
CPU 1 0 9<D$m<Di>tt,C, ISWkX 
©7-f-/l/F03*, g#JtC|gl 7-f-^KMS2 7 
■Y-;1/Ftfi:*>K "NULL" T*$§CCf-^D 
PCC > "Tftto-fe, RH4'«SHi»tC^f n + 5#S©7 
U- AfcttiSf 3 If? 1 7 FR tf 8 2 7^-;l/ F© 

ccf-^D P c c ^ijitu mmmim&Lrc& 

m<D7ls-L<DM&mmMt2-&?K, (CO, c 
0) , (C 1 , c 1 ) . (C 2. c 2) . (NULL, 
c 3) , (C 4. NU L L) , (C 6, c 6) , (C 
7, c 7) . (NU L L, NU L L) , (C 9. c 9) 
^ftSCCf-^DRcc^LTCCf-^^t'J 1 

0 8*re>i?#tHf < , -rat>-5, 7n^A7WgBi 

0 0te, £T©7i' — )l\f<Do*>. "NULL" 
g#J<02O©7i'-;l/F (n + 3#g<D7U-A©|gl 
7-f-;l/FMn + 4#107l/-A©^2 7-f-;l/ 

k) ccf-^Dp CC *wwrr*oi»a:ft 

<, 3H7-r-;l/K&tfS2 7^-;I/FA^t)K "NU 
L L " 7 U-AK^JS-T* CCf-?D PCC « 

H!lB§rf5„ 

[0 16 0] (KDiSlc* 7n^5A7WSB l 0 0 
tt, BWS^tU 1 0 4Jd5**n*l!W*f-*D P V K 
ALT, 7 -c F*ffi-cmoinMt*ff 9«MHCtt, 
C P U 1 0 9(DmV<Dt>tK., 8Wfcr-*D P V *»6W 
R§i*nfc7-c-;l/K©»i:ra»^t, »i7-f-^KR 
tf^2 7w-;l/F*^«>tC "NUL L" TfeSCCr- 
*D PCC ^BiJI^L, Rttr-^ D R v SffC C x-^ 
D R c c i: LTtB^-rSo -Tftfe-fe, 7a^vA7H' 
SB1 0 0(i, ±a?Ufci3fc, 3>ho-;l/3-F*H 
-*©7^-;l/F©»»caasnsci:KeHL.T, s 
ft«7-c-;bFtcWJiS-r*'r-**}E^La^J:^k:, 

to, iraiMf- ^i!:wsccf-^D RCC (o 

t^x-^tfeftS C C t*-* D PCC OSl7i'-;l/K 
i:SB2 7^-;l/Fi:OHW5BB«4:fl**t)Oi:*6*^ 
ck^fc, C PU l 0 9 0WJW0fe^K, 7;l/x-3?OS'J 
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[0161] RSl^t'J 1 0 4 tCf21t?nSKff 

CO 1 6 2] fl&JAtf, El 8 (A) iftfcflUcjjVfJ:? 

7f-;l/F#5t*\ N + 0, n + 0, N+l. n + 
1, N + 2, n + 2, N + 3, n + 3, N + 4, n + 
4. N+5, n + 5, N + 6. n + 6, N+7, n + 

7, N + 8, n + 8, N + 9, n + 9, tftt>%, 7b 
- A#S§#, n + 0, n+l, n + 2, n + 3, n + 
4, n + 5, n + 6, n + 7, n + 8, n + 9fr6>&3 
m%rr-$ D P sjWm*^) 1 0 4 KATjSft, CO 

nH'WSHWSfcw'riac, n + o#g©7b- 

AlC*»t**2 7-r-Jl/F (n + 0) n+7#g© 
7U-Afcfett58l7^-;1/K (N+7) fcfcfifcffll 

4^-^D P (c(i, mm (b) *feffl!iu:^-ri^t, b& 
;H*. *2 7y-;WK) *>\ ^ft^ft, (co, c 

0) , (C 1 , c 1) , (C 2, c 2) , (C 3, c 
3) , (C 4, c 4) , (C 5, c 5) , (C 6, c 

6) , (C 7, c 7) , (C 8, c 8) , (C 9, c 
9) fr&fcSCC7»-#D PCC *tMSnTfc*K C 
(DC Cf-^D P c C WC Cx-^^^e'J 1 0 8£A7J 

[0 16 3] COiB. TWvATWgfil 0 0 

«, wif-^(co^Tii> mia (a) fp^mic^t * 

3K, C P U 1 0 9CD^jafO^ n + 0S@cD7U 
-AK*»J-*JB2 7-f-;I/K (n + 0) fc, n + 7#g 
07b-AtCfclt5^1 7-Y— ;I/K (N + 7) i:£ffiA 
U mS^IH^«iit fcBL »»>©7Y- ;I/F©WM» 
«*S{k*-a-ffc, 7-r-;l/K##*V N + 0, n + 
0. n + 0, N+l, n+l, N+2, n + 2, N + 
3, n + 3, N + 4, n + 4, N+5, n + 5, N + 
6, n + 6, N + 7, N + 7, n + 7, N + 8, n + 

8. N + 9. n + 9A^ft5«if-^D RV tLT» 

•**y i o 4fr5WMM-. -rafc-s, 7*^5 at* 

U-TSBl 0 0 ti, CPU 1 0 9 (31 
I7f-;I/F, Jg2 7^-;!/F) S-n^n, (N + 
0, n + 0), (n + 0, N+l), (n+l, N + 
2) , (n + 2, N+3) , (n + 3, N + 4) , (n 
+ 4, N+5) , (n + 5, N + 6) , (n + 6, N + 

7) . (N+7, n + 7) , (N + 8, n + 8) , (N 
+ 9, n + 9) 1 1 &07U-Afr&fc-5WH* 
x-*D RV £tti7Tr5o 

[0 16 4] CtllCftjSL-T, T'n^ATW&Bl 
0 0(4, C Cr-*f<:ot">Ttt> PIH (B) cf&iJtc^ 
-TASK, C PU 1 0 9 n+0#g© 
7U-AlC*5tt58l2 7-r-;l/F (n + 0) t, n + 7 
SS©7U-AtC*^*»l 7-f-^F (N + 7) tft 



m\zntcmiT-zi) Ry Kitifair%&r>^ mm* 
fmmciiktm iy^-;i F&tfm f# £ & 

&C "NULL" T'$5C Ct"-£D r c c £n + 0f£g 
©7U-AOit^<D7b-AlcJfAL, m£B#fB*W 

b^-di, ao©7u-/»oj«»H«*wb««t , ic, 

(C 0, c 0) , (NU L L. NU L L) . (C 1, c 
1) . (C 2, c 2) , (C 3, c 3) , (C 4, c 
4) , (C 5, c 5) , (C 6, c 6) , (C 7, c 
7), (C8, c8), (C9, c 9) frB&SCCx 
-^D RCC tLTCCf-^^tiJ 1 0 8^6tt*tH 

to 

[0 16 5] <KD£olC, T'nyvATWSBl 0 0 

a, sMMtu i o 4 eflBtt^nseMRx-^D P v £ 

CPU 1 O90MtP©fcfcfc» «if-$Dp V ICjtL 
TfflASnfc7-f->bF©»fcra»;/£W\ ffll 7^-;l/ 
FRtfS2 7-r- rt/Ftffcfcfc: "NULL" T'fcSCC 
^-*D RCC £}?AL, Wlf-^D RV MCCf 

H'StBlOOti, ±jjELfcJ:3lc, 3>hD-;l/n- 
F^-7?<07 -c K©*KSe«n« c fcfcEH l 
T> Bfc^w'-rt'FteW^Sx-^fcil^L&^J; 

5 io, aas&xwf*-* c c x- * d 

R c c 1 7 -f F tig 2 7 -f —)]/ F fcDJKtfHfll 
A\ Tt^Mx- * IC&tt 5CCf-^D PCC ©Sl7 
*-;l/Ffc82 7*-;bFfc0MU*HffifcSfcSt>©fc 
fc6>£l/\fc3fc:, C P U 1 0 9 SOW* 
A£?T7 C fctfT'tS, 

[0 16 6] 7P7*7A7WSS1 0 0 

(4, 7U-A*ttXI47^-;I/ KfWO^^f-^O 
»A*ff5IRKf4, ±a>LfcJ;5tc, 8iJRftL;fc7l'-A 
Xtt7-f-^K0l»07U-LlL, S17Y-;I/F& 
tf*2 7-r-;l/F*^tte "NULL" T$5CCf- 

[0 16 7] ■5Y>'2 1 • x-^teu IMLtck?^ 
■X&'m&TStT-Zt. 3>Fn-;l/n-Fi:tcASiJ 
£tl5*\ 5^>'2 1 • r-* ••9--tr7.lC*5V>Ttt, 
3>Fn-;l/3-KtCO^T«, RH;€>cO*2 7b-A 

■fe, 7^2 l '7*-* ••9"-lf7xt43t^T(i, W*{f 
0 1 9 $>&MlC7fkt & 1 Bfcffix-* D P v cD^&7 b 
-A^MJSLT, (Jgl7^-;l/F, g2 7-f-;l/F) 
*\ ZtlZti. (n>Fn-;l/a-F (cont) . a 
> F a— ;Urj— F (c o n t ) ) , (3>Fn— ;l/3— 
F (cont) , 3>Fn-;l/3— F (cont)). 
(c2, c 2) , (NULL, c3). (c4, NUL 
L) . (NULL. NULL), (c 6, c 6) 
§ C C r-^f D PCC ^B4r-^ D P CllJtiS 4: 
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[0 16 8] C<D1§£\ ±jf Lttmc£-3X7U-L. 
Hi y^-)]yYRXSW, 274-)]; F#i:£>(c "NUL 

l" v&zmm'pfAmmzTfitc cx-#d r c c **» 
* d R c c <A»x«nfc«Hii*#7«-**?ift , r** 

§§(4, 3>hP-;l/3-K©^»fC«J:oTCCf*3-^ 

[0 16 9]KT, ^B^5i^lil0 0tt, 
7C#W7 f -*K*^T : 3*i&aS 1 7-i'-;l/KRt>*H2 7-i' 
-;l>F#£fclC "NULL" T'$5CCf-^D PCC 
©E&K, K 1 F&tffff 274-)\> Yi$t$>K 

"NULL" ^fe«CC-r-*D RCC *fflA-f«t>© 

t?%„ m&mcit, t , d^va7u^ssi oo a, 

M2 OifSiltC^-ri^tC, Wfi-r-^Dp V ^ ; &7L/ 
-AC^lTv (l!l7-f-;I/F. JB2 7-f-;l/F) 
tf, f-ti^n, (3>hn-;I/3-K (c on t) , 3 
>Fp— ;l/3— F (c o n t) ) , (3>Fp— ;l/3— 
F(cont), 3 > h P— F (cont) ) , 
(c2, c 2) , (NULL, c3), (c4, NUL 
L) , (NULL. NULL), (c 6, c6)*>54 
«CCf-*D PCC D P KMSnt^ 

fe^TWI 17^-;b F&tfMi 27 4-tl Yttt fc (c 
"NULL" 5 C C f-? D P c c ^il^tltV^ 
fcn + 5#i07U-A©ita07l/-A»C, £fl7f 
F&tf M§ 2 7 — ;l/ F fc t (C "NULL " Z> 

CO 1 7 0] 7p^A7WSB1 0 0(4, COJ:5 
fti£ffcD&i:(c, tiW-ZtDmxmioCtlc&K). 
nM^f-^K^f^C C-r-^D p c c Offijl(£*fL 
T, ^&3R#T-*Kfe»t*CCf*-*D RCC ©« 

[0 17 1] <!©J:5*7U-AmffiXf47-f- 
;b K*ffiT*0 C C 7*-*©»AX«ffJI»*ff 5 7p 
ATWSfil 0 OKfc^Tti, CPU 10 9(4, M2 

[0 17 2] C PU 1 0 9t4, mmCTfitk? 

K, XfyyS7 ie*^T, ±a?LfcSAA7>^I 



"o" i:u #Mtf5o 

[0 17 3] g^T, C PU 1 0 9(4, T.r-yT'S 7 2 

[0174] net «rawffis#t»ffiPR^#*6n 

Ti/^^^(C(4, CPU 10 9(4, Xry7*S 7 6^ 

[o 1 7 5] -73, «^£g^ii$gpR#4*e,nfc 

C PU 1 0 9(4, 7,x-y7S 7 3(Cfc^T, 

[0 17 6] CCT', fflg#ftg3R1ll«PRff7U-A 
K3£*^-rt»0"Z?*ofe«^KW:, C P U 1 0 9(4, X 
x-y7S 7 4(C*3^T, Wgftm777* "7\s-L" 
fcU KraWffi75^«#««i:L.T«lfi|-rSRAMl 
1 0(C#tjAA,-e-B#fH1i$-&, 7.x>y7S 7 e'sfcfcl 

[0 17 7] -73, 5{ia73ffiS5t<1gffiPRA<7^-AiS 

'If $8 P R , SUffl&x- # ««MM-«Mft« 7 4 -fr F¥ 

ffi7?»Axt4ffji«*ff 5 b*^*- 7-r-;u vrnrn^t 

fe©T?fc-3;fci§£Kt4, C P U 1 0 9(4, Xx-y7S 7 

5(c*5V^t, Jttisa777'* "7-r-;i/F" iuffl 
S#ffi75?^««fcLT«1J6'r<BRAMl 1 0(C» 
t&A/e-R#tatS-&, Xt l v7S 7 6^\i:«ia^fif 

f So 

[0 17 8] Mt^T, C PU 1 0 9(4, Xf'^S 7 6 

[0179] lct, mmmmmmm sA^&n 

T^*^if^(C(4, CPU 10 9(4, Xx-y7S7 8'\ 

[0180] -7?, ^tbiam^if$BT sA^enfc 

^(C{4, C PU 1 0 9(4, Xf77*S 7 7fc*l^T» 

cottWM^aijiWfiTs*, Kunm»iWM#« 

«fcLT«li-r«RAMl 1 0te**&A/P--H«EM* 

Xx-y7S 7 8^\i:5aaWT-ri. 0 
[0 18 1] M^T, C PU 1 0 8(4, Xr-y7S 7 8 

[0 18 2] HCT\ PA^x.e>tlT 
t/^^^(C(4, CPU 10 9(4, Xf77*S 7 2^\i: 

[0 18 3] -73, 7U-A;^l/XF PA^6tlfc« 
-&(C(i, CPU 10 9(4, Xf77"S 7 9(C*5(t§CC 
7 s - ^ £DffiAX(4 ffl^ffia^rfT ^ o £ <D C C x- * Offl 

AX(4SijitM4, H2 2»c^-r-aoisi?si«n 

5o 
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[0184] titt>*>* C P U 1 0 9 14, |W|0(C7jrf 4: 
olCs Xf'^S 8 1 (cfct^T, ±&*->6gUI^^;l/XD 

[oi8 5] ccr% gij^^i/x d p # p>nfcif-a- 

(Cf4, CPU 10 9(4, Xf-vfS 8 57^MXr>yyS 

9 2<omi»jaii'\i:gfffr*. 

[0 18 6] -75, MR/VbXDP#5*&nTlr^a:^ 
*#IC& CPU 10 9(4, Xr'y^S 8 2(cfc^T, 
±{£fre.ifA'WX I P*^*&ttfcfrgfr*«8iJ1- 

[0 18 7] ilcf, JSA^T. I PA^X.&ftfcii-a- 
(C(4, CPU 10 9(4, Xf'^S 9 37iMX-r>yys 
9 9©jfAi8llAt#tTt§o 

[0 18 8] -7?, IfA'WXI Ptf4*e>ttT</''£(/> 
i§£-(C(4, CPU 109(4, 7.ry7S 8 3(C}3^T, 
ffll&*7:v*DC<D#7y hfltf "0" T-feS^SA^ 

[0189] CCT% ffll£#7y2DC©;277y M8# 
"0" T*&^ii£(C{4, C P U 1 0 9(4, Xr-yfS 8 

[0 19 0] P»*7>#DC©*7>hffitf 
"0" T£ ■?£!§£•(;: (4, CPU 1 0 9(4, 7>T77"S 

8 4(c*5^t, }fA#7># i c<D±>t>yy{m "0" 

[0191] CCT*, JfA* 1 ^* I C<D#7y Mi# 
"0" T-^^^(C(4, C PU 1 0 9(4, T.xyT'S 9 

[0192] -73, JfA#7>* i C0#7>Miii# 

"0" -efeo/"c^(c(4, C PU 1 0 9(4, X^yfS 

9 2 (c&t^T, aftHHSttttSiJIf tBfiHMW t LTflM&T 
3RAM1 1 OKIBH^nTI/^ttmiWJfi^JfllSTS 
KMJS-rS^JOCCr-^Dpcc^RAMl 1 OA' 
6M»tHU CC-r-*D RCC fcLT\ CCf-^ffi 
77ffl'W7 7£LTf&6£t3CCT-*;< ; e'J 1 0 8(C 

ttLt)-f3o ^LT, CPU 1 09«, RAMI 1 0(C|B 

ti^nTi^MaipjmMtf S3t s ^^o^jit mew 

WITMI/tU -ilO»AX(4iiJ^Ma^H7't§o 
C P U 1 0 9(4, ffiAX(4f»$aa£8*7<r3t, 02 
1 Xf'^S 7 2^£:a!!3M^TU isi^o^a^ 

[0 19 3] -73, I2 24iXf77°S 8 1 (CfctfSW 
SiJ<Df£3l, DP 6 nfc«£fc (4, CP 

U 109(4, XryT'S 8 5 73SXr\y7°S 9 2<DHiJRfc 
fflS^fcSPfrT*., CPU 10 9(4, 7>x>y7S8 5(C 
*5^T, fi«R**«>>*DC0;!;*y r** "2" Kif-C 

[0 19 4] «^T\ CPU 1 0 9(4, Xf'^S 8 6 
(cfc'^r, Si 7^-;bKRtf3?2 7^-;bK#i:£>lc 
5*7l/x-* (NULL) TfeS*^*WBiJ-r« 0 

[0 19 5] CCX\ m\7J-)\<h°RZ?m2 7<<-)l> 



K#£fc(c?;l/r-*?-&^Ji-&(C(4, C PU 1 0 9 

(4, Xf77 , s9 2'\t»f7u mmmtmmm 
m$mm®tLTmm?zRAMi 1 ottBitsnT^ 

«RttiPRMl^lJ1lHHT S K*lfo?mm<D C C D 
pcc^RAMI 1 0fr6fl*WU CCf-^D RC 
c i:LT, CCr-*ffl*ffl^7ri:LT*fl6'rsc 
Cf-^^t'J 1 0 8(CtH7Tf3o ^LT, C PU 1 0 

9(4, rami i 0(ciai:?nT^§KtBr^B#giJif$a 

TS*£©B#*JttWc»*»*TE*fU -ilOffiAX 
ttHiJR«ra!*»7-r*o C P U 1 0 9 (4, fflAXttBUIifc 
5fiS£$?7f 02 1 fp7.-r-y7S 7 Z^\tmm^ 

[0 19 6] -73, mi 7-f-/l/Kfttf!l!2 7*-;l/K 
#£fe(C;*;Ux-£T&:3fd§-&(cf4, CPU 109 
(4, 02 2 4>Xt l >v7S 8 7(C*5^T, WfifcA^V^D 
C <£>*•» MB* "1" /Stf 7 !)*:<' rfSo 

[0 19 7] M^T, C PU 1 0 9(4, Xx^T'S 8 8 
(Cfcl^T, 7>#DC<D#7>I- fifcWSFft-pfc S 

[0 19 8] 9J»*'»*DCO*'»H»*< 
SSfft^fp, t£frl3> «&T*feofd§£»a4, C 
PU 10 9(4, Xf7/S 9 Z^t^kM^tWuL^ IttB 

mtfemm mmtWAt Lxmm % rami i o £ta 
m-£tix^z%uumt&mfflm s t*t js-rsRiaycc 

Cf-*D PCC *RAM1 10*>5«*BU CCf 
-#D RCC £:LT, CCf-*W^W7ri:LT 

asitsccf-^tu i 0 8ttU7jf s. ^tr, 

CPU109(4, RAMI 10 (Cf21S2nTl^SSt/±JP»1 
te^Jfl!STS«^©«pSiJ1S«K:»#SIATM«fU, - 
AX(4|iJ»I^r*l7-r§o C P U 1 0 9 (4, if 
AX(4ffl^Saa^H7-r§i:, 0 2 1 4>Xt-v7S 7 2 

[0 19 9] -73, »b7y*DC©#7>rffitf3J 
7ct§£(C(4, CPU 1 0 9(4, 0 2 24>Xx>y 
7S 8 9(C*50>T, ^^x-^^tH^jL^I/^otC-rs 
fc&, RAMI 1 OKC1l*nTV^I«tHI»J6W*J«rt8 

[0 2 0 0] ttvvr, CPU1 0 9(4, 7x-y7S9 0 

(cfe^T, Jaa?3ffi77y«»ilRi«4:tTatt6t*RA 
Ml 1 0(C|Bti?nT^5J!ia73ffi77^ "71/- 

[0 20 1] llT% 4flS?3tt75 W "7b- A" f 
&l^i§-£(C(4, CPU 10 9(4, 7-r-v7S 9 2^tSa 

R AM 1 1 0(CfES£ftT^§^ffi^^?Jtf$8T Sfc 
7otJS-r5BfgiJOCCf--^Dp CC ^RAMl 1 0^6 
tt*UJU CCx-^Drcc^LT, CC-r-^tHT] 

m>*i'y7T tLrmmtzc ct-z 1 o stta 

77-f 3„ * LT, CPU109(4, RAMI 10 KfStS 

* nTir^KuuittWjpm sit s %^os#gijit fg(c»t 
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pu i 09 a, #Ax«iMis&jaa*»7 , f*fc, 02 1 

[0 2 0 2] ffliSffi77^ "71/-A" T'& 

ofc*§£(C(4, CPU 10 9(4, 02 2cpXr-y^S 9 
l(c*5t>T, WMt*"»*DC©*'»Hl* "1" JE 

CO 2 0 3] *LT, C PU 1 0 9(4, Xf'^S 9 2 
(Cfct^T, MtilM^JIIHtfi&flMfc LTHSfif 5 R 
AM 1 1 OfCffiH^nT^SSitbMmSiJIfiiT S(C*f 
JSi-S«il«)CCf-*Dp CC *RAMl 1 OA^M 
#tHU CCx-*D RCC fcLT, CCf-^M 
>'V>7ri:LT*Sfl|-rSCCT f -^^*U 1 0 8(CttS£ 
t§o f LT, CPU109B, R AM 1 1 0(CfEH£ 

tiT^zm&ffitemmm s **ob«!H» $rk»£& 
*th#tu -a©»AXttHiji»«rai*»7-rso c p 
u i o 9i4, » XRiitimwmzi&Ttzt, 02 1 4> 

to 

[0 2 0 4] ££(;:, 02 2^f'y^S 8 2Kfe'tt5 
fU9J©*eS, If I Ptf^^ftfcif^cfi, C 

PU 1 0 9(4, Xr-VfS 9 3/lST.x-y 7S 9 9<£>J? 
Affla^fc^fT-TSo CPU 10 9(4, Xr'y7S9 3 
(Ciit,>T, JSPA* 1 ^* I C<Df)^yYim "2" tctf 

[0 2 0 5] ig^T, C PU 1 0 9(4, Xx-y y^S 9 4 
(cfct^T, mi7f-;l/KStf^2 7'C-;l/K*^t>fc 
?;l/-f-* (NULL) ■ff***»S**W9J , r*. 

[0 2 0 6] Let, Sl7Y-;I/KatfS27-f-;l/ 
Ktf£fc(C50l/x-#?-&t^ii£(;:(4, C P U 1 0 9 
(4, Xf77'S9 2At»ffTU MttHttRttflll 
HfiiSjiS*i:LT«ffi-rSRAMl 1 OlClEffi^tlT^ 
SttffilJBJ&lSSJflWRT S K^JS-TSI^SijOC C r-2 D 
pc C £RAM 1 1 0fr6K»fcHU CCt-*D rc 
C £L-T, C Cx-*ffiy7ffl/W7r<hLT«tg-f3C 
Cf-^^t'J 1 0 8(ctt)2)-f 3o ^LT, C PU 1 0 
914, RAMI 1 0teKtt*ftT^3fcfflMttB**J1lM8 
T S *&<DI#*ijfl| $fi(C*# $*.TM#r U -aSO» AX 

ttwnwHtnyr*. c p u i o 9 is xximm 

®M*mt%£, 02 1 "fXr-y^S 7 2^*118* 

[0 2 0 7] -73, mi 7-r-;I/K&tf£2 7-f-;I/K 
#£fc(C;*;Ux-£T-&^fcl§£-(c(4, C P U 1 0 9 
(4, 0 2 2 4>7.r-y7 , S 9 5K*^T, nXi3^y*\ 

[0 2 0 8] ffi^T, C P U 1 0 9(4, Xt-V^S 9 6 

tcfe^r, mxtivy* i co*'»Me^*a-e*s 

[0 2 0 9] CCX\ ftXft'OyZ I C£>7j7>Miitf 



PU 10 9(4, *7 t v7 , S9 2'\fciag*£fTU iStti 
l»^*J1MHffi#««fc UT*fl|-r« R A M 1 1 0 (CfE 

ttsnTv«KUiMj09$JiMiT s K»(sr mmnc 

Cf-^D PCC *RAM1 1 0fr5M»ttU CCf 
-^D RCC tLT, CCf-*lHAffl^7rtlT 
flMg-rSCCr-^^tU 1 0 8(CfcH;ftt£>o ^LT, 
C P U 1 0 9 (4, RAMI 10 (CfE1t£ttTV5§Sffl|?i? 

mom xximmMwttmtZo c p u 1 o 9(4, w 

XXl&Mffimm%1&7?5£, 02 1 fpXx-y^S 7 2 

[0 2 10] -73, m\-h^yZ I COA'^'hitff 
»T*-3fe*&tctt, C PU 1 0 9(4, 02 24>Xr-y 
-fS 9 7(Ct5l^T, &l 7^-;l/K&aF3S2 7*f'-;l'F 
fcfclCyOl/'r-**, CCf-?D RCC tU, CC 

1 0 8(Cffi7j"f i><> CPU 10 9(4, CCH 

ztcsb, rami i cucmnznT^zmmmsthmm 

[0 2 1 1 ] Ml^T, C PU 1 0 9(4, Xr-y/S 9 8 

mi i 0(cf2ii^nT^55aa73ffi77^ "7b- 

[0 2 12] CCT, i&9#i£77$W "71/-A" T< 
&^i§£(C(4, CPU 10 9(4, ^©Sic-SOffiAX 
(4iiMii£*$7-f §<, C P U 1 0 9 (4, *f AX(4iJI& 

$aa*»7-r sfc, 02 1 fpx-r-y 7°s 7 2s\tmm* 

[0 2 13] -73, 811^877^ "7U-A" 
ofc^(C(4, CPU 10 9(4, 02 2 4>X-r-y7 , S 9 
9(c*5^t, SAA^y* I C<Dyj7>Mii£ "l" fc 

nrr**,, c p u i o 9 (4, »Axi4H'j^ffla*»7-r 
si:, 02 lcpxr^y/s 7 2^tjaa*i«TU n« 

[0 2 14] £<D£?K, 7"D^7A7W811 0 0 

(4, c p u i o 9(c4,otc C7*-*©m73$ag*fT a 

c i: (C 0 , 7 U- A#fuX(4 7 f K*ffi-p© C C 
:r-#cD*f AX(4B'JI£*It5 C 

[0215] &.±mmLit*$K. *mwnm(DBm 
t LT^-rsfflfips^x-rA i (4, mmwmtzm 

TWISffil 0 0(c4;oTff»i-r?.^(c, i*1»«Jf>3 

f fc £DT-(4& < , ft««*'r- * % ^ ;l/r- ^ *Jf 
AX(4fJlfr§ii i:(cj; D, Sffl*g^-r§«^iaffi(c 
^1f$S^)i«(c^^^5Ci:^T^§ 0 Lfctfo 
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t> #fflfim->xxA i it, mmsk*#mLit9nmi 
%ct.frt> y m®x*mm%M7 t - $ *f&a* set 

SfiftlHB'Xx.M & $&<D 

H©*I»c «fc«RfflfiiJ«S&***ffiK:ift±S-a:S CtW 

[0 2 16] C©J:3fc:, SfflgHMES/XxA 1 it, fij 

[0 2 17] *»8iti:, ±aELfc*SflWBI»lcH 

it. mW(D&M±, SfflSWlES'XxA 1 it, CCf- 
* #ff* * ftT 1/ > StcJR**?*- * left L T^a^ffi-r fe 

■tfT-zZo ffcfc-fc, *$8Htt, y^y2 1 -x-^co 

ntf , fe <DT*&o T Jlffl-r S C i: tfT? £ 5 6 

[0 2 18] ±3SLfc^SSOff^T'(i, tftf 

-7>v t P kks s n tv s jgw-r- * zn±m v t 

R 1 0K«fc-3f?S£U T'n^ATWSfil OOIC 

Lxmwi,tct>\ *&m&. *ttf-«ieiJti5i 

[0 2 19] ±3iLfcHflS©J&!gT-«, 
^ATWSBl 0 0lC*fLT, MfflVTR 1 O&tf 
ie»fflVTR2 0*««EU ^n^A/WgilO 
0 let: o T C C x-*0fl!AX«:HiJIJ**fT3 fc© i: LT 

KWLfctf, yp^A^wgn ooo 
mm*. v t r i o x(±ts^ffl v t r 2 o icmm 

vtr i o, -/u^y^-fu^mmi ooRmmmv 
tr 2 o^i -onmrnt Ltc^x-h^x^mmt^c 

[0220] ccD£?ic, *wm. zvmw&msiL 

[0 2 2 1 ] 

mm<Dm^\ &L±mMKmwhrctioic, *muc& 



JSf5lS«*^PAXtiBiJI»«n*OKj£i;T, 

«k t> 0 & $ ftfcSfittttr- * £ ft L 

[0 2 2 2] LfttfoT, *«WE**»*7 , -*JMW 
■tt, tt»r-^*««"r51S»A^SAX«liiJI»*n* 

WLT«ee«*-r-**JfAX»9JI»-r5c:4:K:«kt), 

[0223] *80jf£fra>sf f -*saa#i£{i, 

[0 2 2 4] UfcA^T, *^tc^5r f -^5aa^ 

i8^r-**fi}^-rsii«««fflAXttHiJift«n5 
[0 2 2 5] « ?>tc, *^t^^5SiSft#ffiSB 

it. mmmmtZTimttT-zcDmmmzwmLTm 

ttfRtf lm^ bTjf xxmrn-t % ctic&t), Tim® 
T-*<o*mmzmifrzm&m#m®m¥8tt. mm 
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[0 2 2 6] LfcA^T, *»WK^^*#IBS#tSS 

*Bfaffi#Xliffltf LTfflAXliHiJI*U BWSx 
-***ai"*B«36iWXX*ill'JI»*n*Oli:iSi:T, 
x- * W*¥St «t o TSfflttBSx- * left L Tifflt« 

«cSitr*ci:#T?*, aaoaijiiiKfcjLo 

[0227] $6 let fc, *miKtrtr*WB&mtii 

sixers ct, ^x-^Ett^afrsw^-*** 

5 9& *StaK*X»JRtf UK* LTffAXttfiiJfifc 

[0 2 2 8] Ltcft-oT, *^£frfr««Bft#lt£ 
T# AXtiffllt U BWtr- * fcflMff SB«ft*»AX 

m i ] *mn<Dmm<DBmt Lr^tmrnmrnmiyx 

[02] 5-fV2 1 • f-*©fflHt«JBI8Tfc*o 

[0 3] |B|SfflftPS^XxA^«^§^P^AyU 

[0 4] 7n*52»:/W8«c*tvt#fi«#liPMf 



[05] 04{c^-r®a(c*5^TtTton§7c^x-^ 

[06] #fig©B«i:iffl«7'ny^i:©Bi«*Kiwr 
Sfc46<D0T'fe5o 

[07] SfflfiOffiWttSISKWI-SfcftOH-efeSo 
[08] «liSOffS«tt«Kifl-r«^a{>«!)IBTft«. 
[09] HBiMSRlH-rSfci&OH-CfctjT, (A) 

SfcaoHt?*!), (B) ti\ iESHIIS**M'v i:*>r 

[01 0] 7n^A7U-rSBlc43^TSffiftOtf|g 

[0 1 1 ] 0 1 o K^r»Ui:*v^rff*>n*ii4ffl v 
[01 2] 01 ot^-rjffiaicisv^TfTtjnsissfflv 

[01 3] 7'n^7A7'WgH^WrSCPU^CC 
x- # OffiAXii bmcWft-t 5 V 7 h ^ x 7 

[01 4] T'ny^AT'bYSBjb^l-S^^^Utc: 

iat£*a*iiW*7*-*fc:**LT, 7u-Ao»AxafJ 
*«ra*«iH-r*fc*oB'e*oT, (a) a, a^j? 

n*WH»'r-*i:a*«nsi!M*f f -^i:©l!IIff*RW 

"r*fci&©HT?fe?), (b) a, A^^nsccf-^ 

[01 5] -fu?yL<7i^(mmmtz>m$i**:Vic 
hus**?? 5 m&icmi s c p u k * s c c * ©a#j 

«K*KW1-«y£i6©0-e*oT, (A) it. XfjZn 
5fci&®0?&!K (B) 14, AftSn-SCCx-^ 

tttfjsns c c t<Dm&%mw? sftftoa-p* 

[01 6] :/o?'5A7'WSH*^f SRflM^UK 
fflA«fr 5 C P U ic £ § C C x- 2 cOtH^ 

*m*mm?%rztb<DmT*&-3Xs (a) a, A^^n 

5fci6©0T'$.t)> (B) « % A**n*CCf*-*i: 

m^^ns c c x-^ tcDM^^ittB^f^ fci6cD0r-fe 

[01 7] ^n^Ayu^M^St^WI^^'JfC 
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©HURfcfcfT 3«^K*it*C P Utc^SC Cf-*Offi 

*aia*8iwrsfci&©Bi'x?feoT, (a) a, a*js 

1-3*:#><D0-£&D, (B) 14, AtlStt^CCx-^ 
<DM A£?T o IC mf 5 C P U 1C J; § C C x- it <om 

ji9im*mm?5rcib<D®x*&vr, (a) a*£ 

-rSfcfe^HT'fet), (B) a, A7j£n§c Cf-^ 
4: ffl**ti« C C x-* i:©Bi«*KWr Sfci&OH-P 

C0i9] c pufc^sccr-^otti^saa^iiB^-r 
x n > h n ->v=i - K©»»f £ u sfiix»<!-f 3 fc 
[020] cpuk:j:scc7*-*oa*«ia*siwr 

[01] 



[02 1] ^P^5A^ > UYSBtCfcl>T7U-AW4 

x« 7 w fumst?® ccf-^ com xxmmzn 

C PUWT3-a©CCr-^<Dttl^a*i« 

[02 2] 02 1 fcjjvrj&ajcfti^Tfffcnsc cf- 

*0»XXttWII(HWi*RIB"r«7o-^-ir- hT* 

So 

1 SfflftlfSv'XxA, 10 StfflVTR, 2 

0 fESifflVTR, 100 7'n?'5A7Wgfi, 
10 1, 115 x-2^g|g|5, 1 0 2f-^m 
BR, 103 C Cf-^», 104 

'A 1 0 5UW>P«t'JW»ai5 % 106 
'A 107 W**UWIWfc 108 ccf-^ 
7*11, 10 9 CPU, 110 RAM, 1 1 
1R0M, 112 nv>F-r>^-7x-7.g(5, 

1 1 3 >\7* 1 1 4x-*£$g|5, 116 SS 
fiiJnv>hV>^-7x-Xgp, 117 EftfflPv 
>hV>#-7i-7.SI$, 118 *fM*;k 1 
19 »fM**>, 120 Dp H£x 

D PA . D RA *J»7*-£, D PCC , D 
RCC CCf-^, D PV , D RV SMfx-*, 
D R fElix-*, VT P , VT R 



1 



i 









100 
I 




20 


VTr 


1 II 


^CM P 




D R. 

CMp 


1 1 1 


5 






INFg 












5-021 • T-nam^mm 
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ttHJ2 0 0 2-3 2 0 1 



[03] 



14] 



^10 6 





D pci 




I bW Mil 







103 



io8%L_r 

iog— |cpu| ~ 
iio—{ram|« 



111— ROM 




116 



na- 



il 
> 

K 

t 
T 



100 

/ 




Drcc 
-113 



117 

JL 



CMr 



ROM 



—119 
—120 



CPU1 09ICio 



i — s 1 



S3- 



I N0^ 



A 5 



^YES 

s 7 ^ jm^-wzmvzmm^ — 



S8 



S10 



I 



YES 



S9 



[05] 



HD S2i 



S23. 



S26 



NO 



S24 



9> 



.NO 



S30 
3 ^ 



NO 



RAMI 1 0(C 



■^^ VififiSAafe^ s3i L iyes r 

rfio ■ - 1 r 



Jyes 



l/TRAMl 1 0 
CEggttg 

Cs25 



NO^ 



S28 



S29 



S33 



UTRAM1 1 0 



l/CRAMI 1 O 



NO 



^□^A^U-f«lC««-«-3W)«!SXg 
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WM2 0 0 2-3 2 0 1 9 3 



[06] 



(54007U-A, 18G&) 



TLp=l 0800Q71;-AI60ft. 36003) 




LE»60007b-A 
(200ft) 



\ 



5 7Q07U-A 
(190«H 



Q07L/-A, 1 091 



17] 



teE*3»4 60QO71-AI 



207U-A | 


207L/-A 


\ 1 71/-A \ I 
\o 1 


0 38 39 

JKUttte\ 

MO 36 


1 97L/-A 


| 1 97U-A 



207U-A 



980 • - 5188 6«a 

17U-A 



5BB0 



5941 



1 97L/-A 



IB 19 



5899 



E»7L/-Aft 

(3007I/-AI 



WTD^ 57007b-A(190#) ^ : 



#H32 0 0 2-3 2 0 1 9 3 



[08] 



WETOyS 60007l/-A{2Q(3tfr 



ffil7i/-4* 

I30071/-AI 



207U-A 207U-A 



1819E0 



I7U-A 



191920 



2I7U-A 



2B 29 



I7U-A 



207U-A 



217U-A 



S9S0 5«fl S9fl9\ 

17U-A 



••• W9S98S 



207L/-A 



19 20 21 



30 31 



8171 ... wnnn 



63007^12! oftr 



ESBSfciS 



[09] 



i-154 H« 1-152 o-15fl H43 H4I • 

H — I — h 



(A) 



I 1 



H h 



n-7 n-6 n-4 n-3 n-2 n-1 n nfl n+2 



H — I — h 

I ! L 



(B) 



. — I !— 

H50 H49 H48 H47 H46 n-l« 

H50 HM i-M! i-H7 H46 H4S 
H 1 — I — h 



+ 



1 



H — I — I — I — I — I — | — I — |- 

n-6 n-5 n-4 n-3 n-2 n-1 n n+1 n+2 
n-6 n-5 n-4 n-3 n-2 n-1 n n+1 ft+2 

— ! — I — l — l — l — i — i — I — h- 



H h 



r 41 i-t« H45 a-144 H43 i-Ul 



I r 

H — h 



H — I — I — h 



n-5 n-5 n-4 n-3 n-2 n-1 n n+1 n+2 



a* 



E ft 



(30) 



t# ffl 2 0 0 2 - 3 2 0 1 9 3 
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